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ABSTRACT
P u r p o s e
T h i s  r e s e a r c h  w as  d e s i g n e d  t o  d e v e l o p  a n d  e v a l u a t e  i n s t r u c t i o n a l  
m a t e r i a l  f o r  u s e  b y  h i g h  s c h o o l  v o c a t i o n a l  t e a c h e r s  i n  t h e  a r e a  o f  
f a r m  p o w e r  a n d  m a c h i n e r y .
The f o l l o w i n g  o b j e c t i v e s  w e r e  f o r m u l a t e d  a n d  u s e d  a s  g u i d e l i n e s  
t o  a i d  i n  s o l u t i o n  o f  t h e  p r o b l e m s :
1 .  D e t e r m i n e  t h e  s t a t u s  o f  f a r m  pow er  i n s t r u c t i o n a l  m a t e r i a l  
c u r r e n t l y  UBed a t  t h e  s e c o n d a r y  s c h o o l  l e v e l .
2 .  D e t e r m i n e  t h e  e d u c a t i o n a l  a n d  e x p e r i e n c e  s t a t u s  o f  
i n s t r u c t o r s  c u r r e n t l y  t e a c h i n g  s e c o n d a r y  f a r m  p o w e r .
3 .  D e v e l o p  I n s t r u c t i o n a l  m a t e r i a l s  on  t u n e - u p  p r o c e d u r e s  o f  
g a s o l i n e  f a r m  p o w e r  u n i t s  f o r  u s e  by  s e c o n d a r y  s c h o o l  s t u ­
d e n t s .
4 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l  u s i n g  a 
j u r y  o f  t e a c h e r s  now t e a c h i n g  i n  t h e  f i e l d  o f  f a r m  po w er  
a n d  m a c h i n e r y .
5 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l  u s i n g  
c l a s s r o o m  i n s t r u c t i o n  w i t h  s e c o n d a r y  s c h o o l  s t u d e n t s .
6 .  F o r m u l a t e  r e c o n s n e n d a t l o n s  f o r  t h e  d e v e l o p m e n t  and  u s e  o f  
f u t u r e  f a r m  p o w e r  i n s t r u c t i o n a l  m a t e r i a l s  p r o d u c e d  i n  t h i s  
s t y l e .
v i i
Procedure
T h r e e  a r e a s  w e r e  s e l e c t e d  t o  d e v e l o p  i n s t r u c t i o n a l  m a t e r i a l  f o r  
t e s t i n g ,  I h e s e  a r e  s p a r k - p l u g  r e p l a c e m e n t ,  e n g i n e  t i m i n g ,  a n d  d i s t r i ­
b u t o r  s e r v i c e .  A l i s t  o f  s t e p s  a n d  s k i l l s  n e e d e d  t o  p e r f o r m  t h e s e  
t a s k s  w as  c o n s t r u c t e d .  The s t e p s  a n d  s k i l l s  w e r e  t h e n  r e v i e w e d  b y  a  
J u r y  c o m p o se d  o f  p e r s o n s  f a m i l i a r  w i t h  t h e  f a r m  p o w e r  f i e l d .
F h o t o g r a p h s  w e re  t a k e n  o f  e a c h  s t e p  i n  t h e  r e v i e w e d  s k i l l  
l i s t .  The  p h o t o g r a p h s  w e r e  p h o t o c o p i e d  a n d  t h e  m a j o r  p o i n t s  t r a c e d  
f o r  r e p r o d u c t i o n .  The p r o p e r  s c r i p t  was  a d d e d  t o  t h e  d r a w i n g  a n d  t h e  
m a t e r i a l  r e p r o d u c e d .
The s t u d y  was  d i v i d e d  i n t o  t h r e e  p h a s e s :
P h a s e  I - - F i f t y  s e c o n d a r y  f a r m  p o w e r  t e a c h e r s  w e r e  a s k e d  t o  
e v a l u a t e  c u r r e n t  i n s t r u c t i o n a l  m a t e r i a l s  p r e s e n t l y  u s e d  i n  t h e i r  p r o ­
g ra m s  a n d  t o  g i v e  r e c o n K n e n d a t i o n s  f o r  i m p r o v e m e n t  o f  new m a t e r i a l s  
b e i n g  d e v e l o p e d .
P h a s e  I I - - T h e  same f i f t y  t e a c h e r s  r e v i e w e d  t h e  d e v e l o p e d  m a t e r i a l s  
a n d  e v a l u a t e d  them  f o r  u s e  i n  t h e i r  p r o g r a m s .  They  c o m p a r e d  them a l s o  
t o  t h e  I n s t r u c t i o n a l  m a t e r i a l s  t h e y  w e r e  p r e s e n t l y  u s i n g .
P h a s e  I I I - - T h i s  p h a s e  was  b a s e d  u p o n  t e a c h i n g  r e s e a r c h  u s i n g  
t h e  " o n e  g r o u p  p r e - t e s t  t o  p o s t - t e s t  r e s e a r c h  m e t h o d . "  I n  t h i s  p r o c e s s  
t h e  d e p e n d e n t  v a r i a b l e  ( s t u d e n t  k n o w l e d g e )  was  m e a s u r e d  b e f o r e  t h e  
i n d e p e n d e n t  v a r i a b l e  ( i n s t r u c t i o n a l  m a t e r i a l s )  was  a p p l i e d ,  a f t e r  w h i c h  
t h e  am o u n t  o f  c h a n g e  was  c o m p u t e d .
Findings
I n s t r u c t o r s  o f  f a r m  p o w e r  p r e f e r  t o  u s e  i n s t r u c t i o n a l  m a t e r i a l s  
h a v i n g  p r a c t i c a l  v a l u e .  T h i s  w as  shown by  t h e  p r e f e r e n c e  f o r  m a t e r i a l s
u s e d  i n  I n d u s t r y  a n d  m a t e r i a l s  t h e  I n s t r u c t o r s  d e v e l o p e d .  I t  a p p e a r s  
t h a t  o t h e r  d e v e l o p e r s  o f  I n s t r u c t i o n a l  m a t e r i a l  h a v e  n o t  m e t  t h e  n e e d s  
f o r  i n s t r u c t i o n  i n  f a r m  p o w e r  o n  t h e  s e c o n d a r y  s c h o o l  l e v e l .  T h i s  i s  
e s p e c i a l l y  t r u e  o f  t e x t b o o k s ,  w h i c h  h a v e  b e e n  t h e  t r a d i t i o n a l  s o u r c e  
o f  r e f e r e n c e  f o r  s u c h  i n s t r u c t i o n .
F a rm  pow er  I n s t r u c t o r s  a s  a  w h o le  a r e  w e l l  e x p e r i e n c e d  a n d  
q u a l i f i e d  i n  t h e i r  f i e l d .  The t r a d i t i o n a l  m e t h o d s  o f  t r a i n i n g  s u c h  a s  
c o l l e g e  c o u r s e w o r k  was  u s e d  i n  g a i n i n g  k n o w l e d g e .  D a t a  show many 
i n s t r u c t o r s  f o u n d  e m p lo y m e n t  p r e v i o u s l y  i n  t r a d e s  a n d  i n d u s t r i a l  J o b s .  
O t h e r  s o u r c e s  s u c h  a s  m i l i t a r y  a n d  v o c a t i o n a l  t r a d e  s c h o o l  t r a i n i n g  
o f f e r e d  t h e  i n s t r u c t o r s  i n v a l u a b l e  h a n d s - o n  e x p e r i e n c e .
I n s t r u c t i o n a l  m a t e r i a l s  d e v e l o p e d  a n d  p r e p a r e d  by  t h e  w r i t e r  
f o r  t h i s  r e s e a r c h  w e r e  a c c e p t e d  f a v o r a b l y  by  s e c o n d a r y  i n s t r u c t o r s  o f  
f a r m  p o w e r .  I t  w as  c o n c l u d e d  t h a t  i n s t r u c t i o n a l  m a t e r i a l  o f  t h i s  
s t y l e  w o u l d  a i d  t h e  t e a c h e r  a n d  s t u d e n t s .
An o v e r w h e l m i n g  m a j o r i t y  o f  i n s t r u c t o r s  f e l t  t h e r e  was  a  n e e d  
f o r  m a t e r i a l  d e v e l o p e d  i n  t h i s  s t y l e .  The r e s u l t s  o f  t h e  s t u d y  
I n d i c a t e d  t h e  d e v e l o p e d  m a t e r i a l  was  s u p e r i o r  o r  f a r  s u p e r i o r  t o  a l l  
l i s t e d  I n s t r u c t i o n a l  s o u r c e s  e x c e p t  p e r s o n a l l y  d e v e l o p e d  m a t e r i a l s .
W i t h i n  t h e  l i m i t s  o f  t h i s  s t u d y ,  i t  c a n  b e  s t a t e d  t h a t  when 
t h e  d e v e l o p e d  i n s t r u c t i o n a l  m a t e r i a l s  w e re  u s e d  i n  t h e  s h o p ,  s t u d e n t  
p r o f i c i e n c y  i n  t h e  a r e a  o f  f a r m  t r a c t o r  t u n e - u p  was  e n h a n c e d .
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CHAPTER I
INTRODUCTION
H i s t o r y  g i v e s  c r e d i t  t o  G o t t l i e b  D a i m l e r  f o r  I n v e n t i n g  t h e  
i n t e r n a l  c o m b u s t i o n  e n g i n e  i n  1885 a n d  t o  B e n j a m i n  H o l t  f o r  u s i n g  i t  
t o  pow er  t h e  f i r s t  t r a c t o r  i n  1 9 0 0 .  ( 1 2 : 4 4 0 )  N e i t h e r  o f  t h e s e  men 
c o u l d  p o s s i b l y  know t h e  i m p a c t  t h e y  w o u ld  h a v e  i n  s h a p i n g  t h e  f u t u r e  
o f  a g r i c u l t u r e  a n d  t h e  r e s t  o f  t h e  m o d e rn  w o r l d .  The p r o g r e s s  made 
s i n c e  t h e  e a r l y  e n g i n e s  t h a t  u s e d  s u c h  c r u d e  f u e l s  a s  gunpow der  and  
c o a l  t o  t h e  t u r b o - c h a r g e d  d i e s e l  e n g i n e s  f o u n d  i n  t h e  m od e rn  f a rm  
t r a c t o r  h a s  b e e n  a  r e m a r k a b l e  f e a t  w i t h i n  a t i m e  s p a n  o f  o n l y  91 y e a r s .
The f a n n e r  o f  t o d a y  h a s  a c h o i c e  o f  155 m o d e l s  o f  t r a c t o r s  t h a t  
r a n g e  i n  s i z e  f ro m  20 h o r s e p o w e r  t o  4 5 0 ,  w i t h  t h e  l a r g e s t  number  c o m in g  
i n  t h e  100 p l u s  h o r s e p o w e r  r a n g e .  ( 3 6 : 1 9 )  T h e s e  t r a c t o r s  a r e  no l o n g e r  
t h e  s t r i p d o w n  m o d e l s  w i t h  b a r e  n e c e s s i t i e s ,  b u t  come e q u i p p e d  w i t h  
e v e r y  c o n v e n i e n c e  t h a t  i s  a v a i l a b l e  on  l u x u r y  a u t o m o b i l e s .  W i th  t h e  
a d d i t i o n  o f  c a b s ,  made n e c e s s a r y  by O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  
A d m i n i s t r a t i o n  s a f e t y  r e g u l a t i o n s ,  came t h e  c o m f o r t  i t e m s  o f  h e a t i n g  
and  a i r  c o n d i t i o n i n g  s y s t e m s .  Even s u c h  a c c e s s o r i e s  a s  r a d i o s ,  t a p e -  
d e c k s , a n d  m o b i l e - t e l e p h o n e s  a r e  f o u n d  i n  i n c r e a s i n g  n um be rs  a s  
e q u i p m e n t  on  t h e  m od e rn  f a r m  t r a c t o r .
The im p ro v e m e n t  i n  c o s m e t i c  a n d  c o n v e n i e n c e  i t e m s  c a n  i n  no way 
e q u a l  t h e  im p r o v e m e n t  made i n  p e r f o r m a n c e  and  m e c h a n i c a l  e f f i c i e n c y  o f  
t r a c t o r  pow er  f o r  t h e  f a r m .  As t h e  h o r s e p o w e r  r e q u i r e m e n t s  t o  t h e  
d r a w b a r  i n c r e a s e d ,  i n  l i k e  p r o p o r t i o n  t h e  s t r a i n  and  s t r e s s  on t h e
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2d r i v a - t r a i n  a l s o  I n c r e a s e d .  I n  a d d i t i o n  t o  w a n t i n g  more  p o w e r f u l  
e q u i p m e n t  t h e  f a r m e r  dem anded  o t h e r  e n g i n e e r i n g  c h a n g e s .  E q u ip m e n t  
o p e r a t o r s  no l o n g e r  w a n t e d  t o  come t o  a  c o m p l e t e  s t o p  t o  c h a n g e  g e a r s  
o r  d r i v e  r a t i o s .  A l s o  b e c a u s e  o f  t h e  h i g h e r  i n c r e a s e  i n  p r o d u c t i o n  
c o s t ,  f a r m e r s  no l o n g e r  w a n t e d  t o  be a t  t h e  m e rc y  o f  t h e  e v e r  c h a n g i n g  
w e a t h e r .  M a c h i n e s  w e re  d e s i r e d  t h a t  c o u l d  w o rk  i n  f i e l d  c o n d i t i o n s  
t h a t  w e re  l e B s  t h a n  op t im um  r e g a r d l e s s  o f  t h e  w e a t h e r  c o n d i t i o n s .
T h e s e  d e s i r e s  w e r e  t r a n s l a t e d  t o  im p l e m e n t  m a n u f a c t u r e r s  a n d  
d e s i g n  e n g i n e e r s .  The r e s u l t  o f  t h e  m a n u f a c t u r e r s '  d e s i r e  t o  m e e t  t h e  
n e e d s  o f  t h e  f a r m e r  a n d  u l t i m a t e l y  s e c u r e  h i s  p a t r o n a g e  b r o u g h t  a b o u t  
n o t a b l e  c h a n g e s  i n  t h e  m e c h a n i c a l  f u n c t i o n i n g  o f  t r a c t o r s .  A u t o m a t i c  
t r a n s m i s s i o n s  r e p l a c e d  t h e  m a n u a l  c l u t c h ,  t h u s  a l l o w i n g  t h e  o p e r a t o r  
t o  v a r y  t h e  g e a r  r a t i o  w h i l e  t h e  u n i t  i s  i n  o p e r a t i o n .  T h i s  i m p r o v e ­
m e n t  m eans  t h a t  t h e  e q u i p m e n t  c a n  be m a n e u v e r e d  o v e r  d i f f e r e n t  g ra d e B  
a n d  s o i l  c o n d i t i o n s  w i t h o u t  com ing  t o  a t i m e - c o n s u m i n g  s t o p .  The 
i m p ro v e m e n t  a n d  i n c r e a s e d  u s e  o f  h y d r a u l i c s  a l l o w s  t h e  o p e r a t o r  t o  
make a d j u s t m e n t s  t o  t h e  i m p l e m e n t s  f rom t h e  c a b ,  t h u s  m a k in g  maximum 
e f f i c i e n c y  p o s s i b l e .  W i th  t h e  u s e  o f  f o u r - w h e e l  d r i v e  h a s  come t h e  
a d v a n t a g e  o f  I n c r e a s e d  t r a c t i o n .  U n i t s  now o p e r a t e  i n  f i e l d  s i t u a t i o n s  
t h a t  w e re  i m p o s s i b l e  i n  t h e  p a s t  due  t o  t h e  w e a t h e r  and  s o i l  c o n d i t i o n s .
T e c h n o l o g y  a d v a n c e m e n t s  h a v e  b r o u g h t  a b o u t  r e m a r k a b l e  im p r o v e ­
m e n t s  i n  e q u i p m e n t  t h a t  i s  a v a i l a b l e  t o  f a n n e r s ,  h o w e v e r ,  a t  t h e  same 
t i m e  a  m u l t i p l i c i t y  o f  p r o b l e m s  h a s  r e s u l t e d .  As a g r i c u l t u r e  becom es  
more  d e p e n d e n t  u p o n  m e c h a n i z a t i o n ,  t i m e  l o s t  t o  r e p a i r s  o r  a d j u s t m e n t s  
h a s  become i n c r e a s i n g l y  I m p o r t a n t .  A g r i c u l t u r a l  p r o d u c e r s  h a v e  made 
g r e a t  u s e  o f  m ode rn  a g r i c u l t u r a l  m a c h i n e s ,  b u t  r a r e l y  do t h e y  u n d e r ­
s t a n d  t h e i r  c o m p le x  f u n c t i o n i n g .  A m odern  fa rm  t r a c t o r  e m b r a c e s  a l l
3t h e o r i e s  o f  e n g i n e e r i n g  and  c o n s i s t s  o f  t h o u s a n d s  o f  p a r t s .  I t  m u s t  
o p e r a t e  i n  t e m p e r a t u r e s  o f  b e l o w  f r e e z i n g  t o  w e l l  a b o v e  1 0 0 ° P .  o v e r  
u n e v e n  t e r r a i n  a n d  i n  mud,  d u s t ,  and  snow .
The i n d i v i d u a l s  r e s p o n s i b l e  f o r  s e r v i c e  and  r e p a i r  o f  t h e s e  
u n i t s  a r e  c a l l e d  upon  t o  a c q u i r e  a n d  p o s s e s s  a n  e v e r  i n c r e a s i n g  am ount  
o f  k n o w l e d g e .  To m e e t  t h e  n e e d s  o f  a g r i c u l t u r e ,  s t u d e n t s  m u s t  be 
t r a i n e d  t o  d i a g n o s e  t r o u b l e s ,  make r e p a i r s ,  and  u n d e r s t a n d  t h e  f u n c ­
t i o n  a n d  o p e r a t i o n  o f  t h e  u n i t .  T h i s  t r a i n i n g  m u s t  be a c o n t i n u o u s  
d e v e l o p m e n t a l  p r o c e s s  t h a t  h a s  one  b r o a d  g o a l ,  t h e  d e v e l o p m e n t  o f  
i n d i v i d u a l s  whose  t a l e n t s  and  a b i l i t i e s  h a v e  m a t e r i a l i z e d  so t h a t  t h e y  
may f i n d  s a t i s f a c t i o n  i n  a v o c a t i o n  o f  a g r i c u l t u r a l  m e c h a n i c s .  To 
a c c o m p l i s h  t h i s  g o a l  t h e  s c h o o l  s h o u l d  r e q u i r e  t h e  i n s t r u c t i o n  and  
t r a i n i n g  o f  s t u d e n t s  i n  t h e  s k i l l s  o f  w o r k m a n s h i p  a s  w e l l  a s  t h e  t h e o r y  
and  c o n c e p t s  n e e d e d  f o r  t h e  v o c a t i o n .  The  p r o g r a m  s h o u l d  i n c l u d e  b o t h  
c u r r e n t  and  p a s t  i n f o r m a t i o n  and  b e  a d a p t a b l e  t o  c h a n g i n g  s i t u a t i o n s .
I t  s h o u l d  p r o v i d e  f o r  t h e  n e e d s  o f  t h e  s t u d e n t s  and  i n d u s t r i e s  a s  
d e t e r m i n e d  by  t h e  c h a n g i n g  t r e n d s ,  c o n d i t i o n s  o f  w o r l d  a f f a i r s ,  and  
by  t h e  p r o b a b l e  f u t u r e  n e e d s  o f  s o c i e t y  and  a g r i c u l t u r e .
To h e l p  t h e  s c h o o l s  r e a c h  t h e s e  g o a l s  i n s t r u c t i o n a l  m a t e r i a l s  
s h o u l d  be  d e v e l o p e d  and  e v a l u a t e d  f o r  u s e  i n  t h e  c l a s s r o o m .  T h e s e  
m a t e r i a l s  s h o u l d  be u p - t o - d a t e  o r  t i m e l y ,  e a s y  t o  r e a d  and  u n d e r s t a n d ,  
a n d  be a d a p t a b l e  t o  l o c a l  c o n d i t i o n s .  E x a m i n a t i o n  o f  m o s t  a g r i c u l t u r a l  
m e c h a n i z a t i o n  l i b r a r i e s  r e v e a l s  t h a t  t h e  m a j o r i t y  o f  l i t e r a t u r e  i s  
o u t d a t e d  and  o f  d o u b t f u l  u s e f u l n e s s .  To u n d e r s t a n d  some,  t h e  d i c t i o ­
n a r y  o r  o t h e r  r e f e r e n c e  v o lu m e s  m u s t  b e  c o n s u l t e d ,  a v e n t u r e  m os t  
s t u d e n t s  w i l l  n o t  u n d e r t a k e .
4P r e p a r e d  i n s t r u c t i o n a l  m a t e r i a l s  a r e  a n  I n t e g r a l  p a r t  I n  t h e  
t e a c h i n g  o f  a g r i c u l t u r a l  m e c h a n i c s  a s  w e l l  a s  o t h e r  e d u c a t i o n a l  a r e a s .  
T h e s e  m a t e r i a l s  a r e  I m p o r t a n t  t o  t h e  t e a c h e r s  who n e e d  r e l i a b l e  I n f o r m a ­
t i o n  s t r u c t u r e d  f o r  t e a c h i n g  p u r p o s e s .  When m a t e r i a l s  o f  I n s t r u c t i o n  
a r e  a d e q u a t e  b o t h  i n  q u a n t i t y  and  q u a l i t y ,  t h e  t e a c h i n g - l e a r n i n g  s i t u a ­
t i o n  h a s  t h e  p o t e n t i a l  t o  r e a c h  i t s  maximum e f f e c t .
S t a t e m e n t  o f  t h e  P r o b l e m
T h i s  r e s e a r c h  was  c o n d u c t e d  t o  d e v e l o p  and  e v a l u a t e  i n s t r u c t i o n a l  
m a t e r i a l  f o r  u s e  by  h i g h  s c h o o l  v o c a t i o n a l  t e a c h e r s  i n  t h e  a r e a  o f  f a rm  
pow er  and  m a c h i n e r y .
O p e r a t i o n s  t o d a y  i n  a g r i c u l t u r e  a r e  v e r y  c o m p le x  a n d  s o p h i s t i ­
c a t e d .  F a r m e r s  and  o t h e r s  i n v o l v e d  i n  s u p p o r t i v e  work  i n  a g r i c u l t u r e  
f a c e  e v e r  i n c r e a s i n g  p r o b l e m s  t h a t  a r e  h i g h l y  t e c h n i c a l  i n  n a t u r e .
No a r e a  i n  f a r m i n g  h a s  shown m o re  n e e d  f o r  t e c h n i c a l  t r a i n i n g  
t h a n  f a r m  pow er  a n d  m a c h i n e r y .  I n  1975 A m e r i c a n  f a r m e r s  p u r c h a s e d  
5 , 1 2 8 , 0 0 0  new t r a c t o r s ,  2 , 8 8 2 , 0 0 0  new t r u c k s ,  a n d  m i l l i o n s  o f  o t h e r  f a rm  
power  u n i t s .  R e p a i r  o f  t h e s e  u n i t s  and  o t h e r s  a l r e a d y  on  t h e  f a rm  
c o s t  a g r i c u l t u r e  p r o d u c e r s  $ 6 , 4 6 2 , 0 0 0 , 0 0 0  a n n u a l l y .  ( 6 7 : 1 0 8 )  Today  
i t  i s  n o t  t h e  i s s u e  o f  c o s t  a l o n e  b u t  t h e  a v a i l a b i l i t y  o f  l a b o r  t o  
make t h e s e  r e p a i r s .  A f a r m e r  o f t e n  m u s t  d e l a y  o p e r a t i o n s  d u e  t o  
r e p a i r s  t h a t  he  o r  h i s  e m p lo y e e  c o u l d  be  t r a i n e d  t o  a c c o m p l i s h .  Most  
o f  t h e s e  a r e  s i m p l e  m a i n t e n a n c e  j o b s  t h a t  c a n  be l e a r n e d  by i n s t r u c t i o n  
i n  an  o r d e r l y  s e q u e n c e .
The c o n c e r n  o f  t h i s  s t u d y  was  t h e  d e v e l o p m e n t  a n d  e v a l u a t i o n  o f  
i n s t r u c t i o n a l  m a t e r i a l s  t h a t  w o u ld  b e  o f  v a l u e  t o  t h e  v o c a t i o n a l  a g r i ­
c u l t u r e  t e a c h e r  i n  t h e  t e a c h i n g  o f  t u n e - u p  p r o c e d u r e s  on  g a s o l i n e  f a rm  
power  u n i t s .
5Many s o u r c e s  o f  i n s t r u c t i o n a l  m a t e r i a l  a r e  now a v a i l a b l e  t o  
i n s t r u c t o r s ,  b u t  no n e  a r e  o b t a i n a b l e  i n  e l e m e n t a r y  l e v e l s  f o r  u s e  by  
f i r s t  c o n t a c t  s t u d e n t s .  As t h e  p o p u l a t i o n  s h i f t e d  f ro m  r u r a l  t o  u r b a n  
i t  b r o u g h t  t o  t h e  v o c a t i o n a l  a g r i c u l t u r e  c l a s s r o o m  a  new t y p e  o f  
s t u d e n t .  A l t h o u g h  t h e s e  s t u d e n t s  d e s i r e  t o  w ork  i n  a g r i c u l t u r e ,  many 
h a v e  n e v e r  b e e n  e x p o s e d  t o  t h e  s i m p l e  f a c t s  and  d u t i e s  t h a t  a r e  common
t o  y o u t h  r e a r e d  i n  a r u r a l  b a c k g r o u n d .
To a s s i s t  t h e  i n s t r u c t o r  i n  t h i s  t i m e l y  p r o b l e m ,  d e v e l o p e r s  o f  
new i n s t r u c t i o n a l  m a t e r i a l  m u s t  k e e p  t h i s  c o n s t a n t l y  i n  m i n d .  More 
s p e c i f i c a l l y  t h e  f o l l o w i n g  o b j e c t i v e s  w e r e  f o r m u l a t e d  and  u s e d  a s  
g u i d e l i n e s  t o  a i d  i n  t h e  s o l u t i o n s  o f  t h e  p r o b l e m ;
1.  D e t e r m i n e  t h e  s t a t u s  o f  f a r m  pow er  i n s t r u c t i o n a l  m a t e r i a l
c u r r e n t l y  u s e d  a t  t h e  s e c o n d a r y  s c h o o l  l e v e l .
2 .  D e t e r m i n e  t h e  e d u c a t i o n a l  a n d  e x p e r i e n c e  s t a t u s  o f  i n s t r u c ­
t o r s  c u r r e n t l y  t e a c h i n g  s e c o n d a r y  f a r m  p o w e r .
3 .  D e v e l o p  i n s t r u c t i o n a l  m a t e r i a l s  on  t u n e - u p  p r o c e d u r e s  o f  
g a s o l i n e  f a r m  p o w e r  u n i t s  f o r  u s e  by  s e c o n d a r y  s c h o o l  
s t u d e n t s .
4 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l s  u s i n g  a  j u r y  
o f  t e a c h e r s  now t e a c h i n g  i n  t h e  f i e l d  o f  f a rm  power  and  
m a c h i n e r y .
5 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l  u s i n g  c l a s s ­
room i n s t r u c t i o n  w i t h  s e c o n d a r y  s c h o o l  s t u d e n t s .
6 .  F o r m u l a t e  r e c o n a n e n d a t i o n s  f o r  t h e  d e v e l o p m e n t  and  u s e  o f  
f u t u r e  f a r m  p o w e r  i n s t r u c t i o n a l  m a t e r i a l s  p r o d u c e d  i n  t h i s  
s t y l e .
6Research Methodology
T h r e e  a r e a s  w e r e  s e l e c t e d  t o  d e v e l o p  i n s t r u c t i o n a l  m a t e r i a l  f o r  
t e s t i n g ,  s p a r k  p l u g  r e p l a c e m e n t ,  e n g i n e  t i m i n g ,  a n d  d i s t r i b u t o r  s e r v i c e .  
A r e v i e w  o f  r e l a t e d  l i t e r a t u r e  a s  w e l l  a s  t h e  a u t h o r ' s  p e r s o n a l  e x p e ­
r i e n c e  w e re  u s e d  t o  c o n s t r u c t  a  p r e l i m i n a r y  l i s t  o f  s t e p s  a n d  s k i l l s  
n e e d e d  t o  p e r f o r m  t h e s e  t a s k s .  The s t e p s  a n d  s k i l l s  w e re  t h e n  r e v i e w e d  
by  a j u r y  com posed  o f  p e r s o n s  f a m i l i a r  w i t h  t h e  f a r m  po w er  f i e l d .  T h i s  
j u r y  c o n s i s t e d  o f  u n i v e r s i t y  i n s t r u c t o r s  i n  a g r i c u l t u r a l  e n g i n e e r i n g ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ;  a g r i c u l t u r a l  e d u c a t i o n ,  L o u i s i a n a  S t a t e  
U n i v e r s i t y ;  a h i g h  s c h o o l  t e a c h e r  o f  f a r m  p o w e r ,  W es tw ood ,  T e x a s ;  a n d  
a r e p r e s e n t a t i v e  o f  t h e  t r a c t o r  i n d u s t r y ,  P a l e s t i n e ,  T e x a s .  The members  
o f  t h i s  j u r y  w e r e  c o n t a c t e d  p e r s o n a l l y  a n d  w o r k e d  i n d i v i d u a l l y .
I t  i s  commonly a g r e e d  t h a t  i n s t r u c t i o n a l  m a t e r i a l  u s i n g  a l a r g e  
am oun t  o f  p i c t u r e s  a n d  i n s t r u c t i o n a l  m a t e r i a l  p r e s e n t e d  i n  a s t e p - b y -  
s t e p  s e q u e n c e  a r e  b o t h  e f f e c t i v e  i n  i n c r e a s i n g  s t u d e n t  k n o w l e d g e .  To 
co m b in e  b o t h  s t y l e s  was t h e  a i m  o f  t h e  w r i t e r  i n  p r o d u c i n g  new i n s t r u c ­
t i o n a l  m a t e r i a l .  The new m a t e r i a l s  w e r e  p r e s e n t e d  i n  t h e  n o r m a l  
s e q u e n c e  i n  w h ic h  t h e  t a s k  i s  p e r f o r m e d  and  s u p p l e m e n t e d  w i t h  a p i c t u r e  
f o r  e a c h  s t e p .
T h i s  s t y l e  o f  m a t e r i a l  p r e s e n t a t i o n  s h o u l d  g i v e  t h e  s t u d e n t  
p r o p e r  o r d e r  and  t e c h n i q u e  t o  p e r f o r m  t h e  t a s k  a s  w e l l  a s  c o n f i d e n c e  
s u p p l i e d  by  t h e  p i c t u r e .  The  a d a g e  o f  C o n f u c i u s  " o n e  p i c t u r e  i s  w o r t h  
a t h o u s a n d  w o r d s "  was  r e l i e d  u p o n  h e a v i l y  i n  p r e p a r i n g  t h e  i n s t r u c t i o n a l  
m a t e r i a l .
P h o t o g r a p h s  w e r e  t a k e n  o f  e a c h  s t e p  i n  t h e  r e v i e w e d  s k i l l  l i s t .  
Due t o  t h e  c o s t  o f  r e p r o d u c i n g  p h o t o g r a p h s  i n  a p u b l i c a t i o n  i t  was  
d e c i d e d  t o  u s e  d r a w i n g s .  The p h o t o g r a p h s  w e r e  p h o t o c o p i e s  .ind t h e  m a j o r
7p o i n t s  t r a c e d  f o r  r e p r o d u c t i o n .  N e c e s s a r y  d r a w i n g s  w e r e  r e d u c e d  o r  
e x p a n d e d  t o  a l l o w  f o r  u n i f o r m  d r a w i n g  s i z e .
A v a l i d a t i n g  j u r y ,  c o n s i s t i n g  o f  t h e  same i n d i v i d u a l s  u s e d  t o  
d e v e l o p  t h e  s k i l l s  l i s t ,  r e v i e w e d  t h e  d r a w i n g s  a n d  s c r i p t  a n d  made 
s u g g e s t i o n s  f o r  i m p r o v e m e n t s .  I n  a d d i t i o n ,  s u g g e s t i o n s  w e r e  t a k e n  f rom  
r e t u r n e d  q u e s t i o n n a i r e s  r e g a r d i n g  i m p r o v e m e n t s  i n  i n s t r u c t i o n a l  m a t e r ­
i a l  d e s i r e d  b y  s e c o n d a r y  f a r m  pow er  i n s t r u c t o r s .  N e c e s s a r y  f i n a l  
r e v i s i o n s  a n d  im p r o v e m e n t s  w e r e  t h e n  i n c o r p o r a t e d  i n  t h e  f i n a l  p r i n t i n g  
o f  t h e  i n s t r u c t i o n a l  m a t e r i a l .  ( A p p e n d i x  A)
A l e t t e r  ( A p p e n d i x  B) r e q u e s t i n g  a l i s t  o f  v o c a t i o n a l  a g r i c u l ­
t u r e  t e a c h e r s  now t e a c h i n g  f a r m  pow er  a g r i c u l t u r e  l a b o r a t o r y  t r a i n i n g  
p r o g r a m s  was f o r w a r d e d  t o  t h e  f i f t y  s t a t e  d i r e c t o r s  o f  v o c a t i o n a l  
a g r i c u l t u r e  e d u c a t i o n .  A l e t t e r  ( A p p e n d i x  C) e x p l a i n i n g  t h e  p u r p o s e  
o f  t h e  s t u d y  a n d  a  r e q u e s t  f o r  s u p p o r t  f r o m  t h e  t e a c h e r s  was  m a i l e d  t o  
h e l p  s e l e c t  t h e  s a m p l e  i n s t r u c t o r s .  From t h e  r e t u r n e d  r e s p o n s e s  f i f t y  
t e a c h e r s  w e r e  s e l e c t e d  p e r s o n a l l y  by t h e  a u t h o r  a s  p a r t i c i p a n t s  i n  t h e  
s t u d y .  No f o r m a l  r a n d o m i z a t i o n  was  u s e d  i n  t h e  s e l e c t i o n  o f  i n s t r u c t o r s  
d u e  t o  t h e  fo rm  i n  w h i c h  s t a t e  d i r e c t o r s  f o r w a r d e d  t e a c h e r  l i s t s .
The s t u d y  was  d i v i d e d  i n t o  t h r e e  p h a s e s :
P h a s e  I - - T h e  f i f t y  t e a c h e r s  w e r e  a s k e d  t o  e v a l u a t e  c u r r e n t  
i n s t r u c t i o n a l  m a t e r i a l s  p r e s e n t l y  u s e d  i n  t h e i r  p r o g r a m  a n d  t o  g i v e  
r e c o m n e n d a t i o n s  f o r  i m p r o v e m e n t s  t h e y  f e l t  s h o u l d  be made i n  new m a t e r ­
i a l s  b e i n g  d e v e l o p e d .  ( A p p e n d i x  D)
The p a r t i c i p a n t s  w e r e  a l s o  a s k e d  t o  g i v e  i n f o r m a t i o n  a b o u t  t h e i r  
i n d i v i d u a l  s t a t u s  and  p r e p a r a t i o n  f o r  t e a c h i n g  f a rm  p o w e r .  T h i s  
i n f o r m a t i o n  y i e l d e d  a p r o f i l e  o f  t h e  t e a c h e r ' s  b a c k g r o u n d  and  e d u c a t i o n a l
8experience as well as the general status of farm power now taught at 
the secondary school level.
f h a s e  I I - - T h e  same f i f t y  t e a c h e r s  r e v i e w e d  t h e  d e v e l o p e d  
m a t e r i a l s  a n d  e v a l u a t e d  them  f o r  u s e  i n  t h e i r  p r o g r a m s .  They  a l s o  
co m p a re d  them t o  t h e  i n s t r u c t i o n a l  m a t e r i a l s  t h e y  w e re  p r e s e n t l y  
u s i n g .  R e c o m m e n d a t io n s  f o r  i m p r o v e m e n t s  a n d  new a r e a s  i n  w h i c h  m a t e r ­
i a l s  s h o u l d  b e  d e v e l o p e d  w e r e  a l s o  o f f e r e d  b y  t h e  i n s t r u c t o r s .  (A ppen­
d i x  E)
B o th  P h a s e  I  a n d  I I  w e r e  c o n d u c t e d  by  u s e  o f  a  q u e s t i o n n a i r e .
The i n s t r u m e n t  was  d e s i g n e d  t o  o b t a i n  t h e  maximum am oun t  o f  p e r t i n e n t  
i n f o r m a t i o n  f r o m  t h e  r e s p o n d e n t s  w i t h  a  m i n i m a l  am oun t  o f  t h e i r  t i m e  
a n d  e f f o r t .  The  q u e s t i o n n a i r e s  i n c l u d e d  c h e c k l i s t , f o r c e d  r e s p o n s e s  a n d  
o p e n - e n d  q u e s t i o n s .  The c h e c k l i s t  a n d  f o r c e d  r e s p o n s e s  a l l o w e d  f o r  e a s e  
o f  a n s w e r i n g  a n d  c o m p i l i n g  t h e  r e t u r n e d  d a t a .  The  o p e n - e n d  q u e s t i o n s  
a l l o w e d  t h e  r e s p o n d e n t s  t o  e x p r e s s  t h e i r  v i e w s .
P h a s e  I I I  o f  t h e  s t u d y  was  b a s e d  on  t e a c h i n g  r e s e a r c h  u s i n g  t h e  
" o n e  g r o u p  p r e - t e s t  t o  p o s t - t e s t "  r e s e a r c h  m e t h o d .  ( 2 6 : 2 3 0 )  I n  t h i s  p r o c e s s ,  
t h e  d e p e n d e n t  v a r i a b l e  ( s t u d e n t  k n o w l e d g e )  was  m e a s u r e d  b e f o r e  t h e  i n d e ­
p e n d e n t  v a r i a b l e  ( i n s t r u c t i o n a l  m a t e r i a l s )  was  a p p l i e d .  The p o s t - t e s t  
was  a d m i n i s t e r e d  a n d  t h e  am ount  o f  c h a n g e  c o m p u t e d .
Two s c h o o l s  h a v i n g  i n s t r u c t i o n a l  p r o g r a m s  i n  f a r m  p o w e r  w e re  
s e l e c t e d  t o  p a r t i c i p a t e  i n  t h e  s t u d y ,  E l k h a r t  H igh  S c h o o l ,  E l k h a r t ,
T e x a s ,  h a v i n g  13 s t u d e n t s  a n d  Wes twood  High  S c h o o l ,  P a l e s t i n e ,  T e x a s ,  
h a v i n g  9 s t u d e n t s .
The s t u d e n t s  w e r e  g i v e n  a p r e - t e s t  w h ic h  c o n s i s t e d  o f  s e l e c t e d  
m u l t i p l e  c h o i c e  q u e s t i o n s .  A s k i l l  t e s t  was  a l s o  g i v e n  t o  a s c e r t a i n  t h e
9a m oun t  o f  h a n d s - o n  e x p e r i e n c e  t h e  s t u d e n t s  p o s s e s s e d .  A f t e r  t h e  
I n s t r u c t i o n a l  m a t e r i a l  was  c o v e r e d  b y  t h e  i n s t r u c t o r s  a p o s t - t e s t  and  
s k i l l  t e s t  was  a d m i n i s t e r e d .  ( A p p e n d i x  F)
The t e s t  q u e s t i o n s  and  p a g e s  w e re  n o t  n u m b e re d  i n  t h e  p r e - t e s t  
a n d  p o s t - t e s t  a n d  t h e  o r d e r  o f  c o l l a t i n g  t h e  s h e e t s  v a r i e d ,  t h u s  p r o ­
v i d i n g  a m ore  e q u a l  o p p o r t u n i t y  f o r  r e t a i n i n g  t h e  d i s c r i m i n a t o r y  pow er  
o f  e a c h  q u e s t i o n .
The p r i n c i p a l  c o n c e r n  d u r i n g  P h a s e  I I I  was  t o  d e t e r m i n e  w h e t h e r  
t h e r e  was  s i g n i f i c a n t  c h a n g e  i n  s t u d e n t  u n d e r s t a n d i n g  and  s k i l l  f rom  
p r e -  t o  p o s t - t e s t  r e s u l t s .
The p r o c e s s e d  d a t a  w e re  t h e n  o r g a n i z e d  i n  t a b u l a r  fo rm  f o r  
p r e s e n t a t i o n  and  i n t e r p r e t a t i o n .  The s t a t i s t i c a l  t e c h n i q u e s  u s e d  w e re  
f r e q u e n c y ,  p e r c e n t a g e  d i s t r i b u t i o n s ,  w e i g h t e d  mean s c o r e  a n d  a n a l y s i s  
o f  v a r i a n c e .
D e f i n i t i o n s
The f o l l o w i n g  t e r m s  w e re  u s e d  i n  t h e  s t u d y  a s  d e f i n e d :
Farm  Power  I n s t r u c t i o n  - -  I n s t r u c t i o n  i n  t h e  s e l e c t i o n ,  a d j u s t ­
m e n t ,  o p e r a t i o n ,  m a i n t e n a n c e ,  and  r e p a i r  o f  f a rm  m a c h i n e r y  
and  e q u i p m e n t .
A g r i c u l t u r a l  M e c h a n i z a t i o n  - -  A t e c h n i c a l  a r e a  o f  s t u d y  b e l o w  
t h e  p r o f e s s i o n a l  l e v e l  o f  a g r i c u l t u r a l  e n g i n e e r i n g .  I t  
i n v o l v e s  t h e  m e c h a n i c a l  a c t i v i t i e s  p e r f o r m e d  on  t h e  f a rm  
w i t h  t o o l s  and  e q u i p m e n t  a c c e s s i b l e  t o  t h e  f a r m e r .
C o o p e r a t i v e  T r a i n i n g  P r o g r a m  - -  A t r a i n i n g  p r o g r a m  w h ic h  c o r r e ­
l a t e s  a c t u a l  work  e x p e r i e n c e  i n  a s u b j e c t  w i t h  c l a s s r o o m  
i n s t r u c t i o n  u n d e r  t h e  c o o r d i n a t i o n  and  s u p e r v i s i o n  o f  an  
i n s t r u c t o r  who i s  o c c u p a t i o n a l l y  c o m p e t e n t .
A g r i c u l t u r a l  L a b o r a t o r y  T r a i n i n g  - -  A t r a i n i n g  p r o g r a m  w h ic h  
t e a c h e s  a c t u a l  w o rk  e x p e r i e n c e  I n  t h e  c l a s s r o o m  and  
l a b o r a t o r y  u n d e r  t h e  s u p e r v i s i o n  o f  a n  i n s t r u c t o r  who i s  
o c c u p a t i o n a l l y  c o m p e t e n t .
A d u l t  E d u c a t i o n  - -  T r a i n i n g  d e s i g n e d  t o  m e e t  t h e  n e e d s  o f  o u t -  
o f - s c h o o l  i n d i v i d u a l s .  T h i s  i n s t r u c t i o n  i s  u s u a l l y  d e s i g n e d  
t o  a d v a n c e  t h e  i n d i v i d u a l s  i n  t h e i r  p r e s e n t  o c c u p a t i o n  o r  
t o  t r a i n  th e m  f o r  a new v o c a t i o n .
CHAPTER I I
REVIEW OF SELECTED LITERATURE
I n t r o d u c t i o n
A c o m p r e h e n s i v e  s u r v e y  o f  p u b l i c a t i o n s  and  l i t e r a t u r e  r e v e a l e d  
e x t e n s i v e  r e s e a r c h  a n d  n u m e ro u s  a r t i c l e s  on t h e  v a r i o u s  a s p e c t s  o f  
Farm Power and  I n s t r u c t i o n a l  M a t e r i a l s .  T h i s  s e a r c h  f o r  l i t e r a t u r e  
i n v o l v e d  b o o k s ,  m a g a z i n e s ,  d i s s e r t a t i o n s ,  and  s u m m a r i e s  o f  s t u d i e s .
To a c c o m p l i s h  t h e  t e v i e w  o f  l i t e r a t u r e  t h e  f o l l o w i n g  r e s e a r c h  
was  c o n d u c t e d  t o  d e t e r m i n e  t h e  r e s o u r c e  m a t e r i a l s  a v a i l a b l e ;
1.  An ERIC s e a r c h  was  r u n  t h r o u g h  t h e  L o u i s i a n a  S t a t e  
U n i v e r s i t y  l i b r a r y  u s i n g  t h e  d e s c r i p t o r s  l i s t e d  i n  
A p p e n d i x  G.
2 .  A h a n d  s e a r c h  was  c o n d u c t e d  o f  t h e  AIM/ARM a b s t r a c t s  i n  
s e a r c h  o f  r e l e v a n t  m a t e r i a l s .
3 .  A han d  s e a r c h  was  c o n d u c t e d  o f  t h e  D i s s e r t a t i o n  A b s t r a c t s  
I n t e r n e t i o n a l  f o r  a n y  r e l a t e d  m a t e r i a l .
4 .  The Task  I n v e n t o r y  E x c h a n g e ,  C o lu m b u s ,  O h i o ,  was w r i t t e n  
i n  t h e  s e a r c h  o f  a n y  p e r t i n e n t  m a t e r i a l .  A p p e n d i x  H.
M a t e r i a l s  deemed p e r t i n e n t  t o  t h i s  s t u d y  w e re  s e l e c t e d  f o r
r e v i e w .
E a r l y  Farm Power I n s t r u c t i o n
The A m e r i c a n  e d u c a t i o n a l  s y s t e m  w h ic h  b e g a n  o v e r  t h r e e  h u n d r e d  
y e a r s  a g o  h a s  c h a n g e d  d r a m a t i c a l l y .  T h r o u g h o u t  t h e  h i s t o r y  o f  t h e
11
12
United S t a t e s  g r o u p s  o f  d i f f e r e n t  c u l t u r a l ,  e t h n i c ,  a n d  r a c i a l  b a c k ­
g r o u n d s  h a v e  a d d e d  t h e i r  p a r t  t o  make t h i s  t h e  m o s t  u n i q u e  a n d  s u c c e s s ­
f u l  Bys tem i n  t h e  w o r l d .  The A m e r i c a n  e d u c a t i o n a l  s y s t e m  was c o n c e i v e d  
a n d  a d v a n c e d  by  p e o p l e  u s i n g  t h e  b e s t  t e c h n i q u e s  and  k n o w le d g e  a v a i l a b l e .  
The s u c c e s s  o f  t h e  U n i t e d  S t a t e s  h a s  r e s u l t e d  f rom d e v e l o p i n g  e d u c a t i o n a l  
p l a n s  a n d  t h e  r e s o u r c e  by  w h ic h  t o  a c c o m p l i s h  t h e s e  p l a n s .
The p u r p o s e  o f  d e m o c r a c y  i s  so  t o  o r g a n i z e  s o c i e t y  
t h a t  e a c h  member may d e v e l o p  h i s  p e r s o n a l i t y  p r i m a r i l y  
t h r o u g h  a c t i v i t i e s  d e s i g n e d  f o r  t h e  w e l l - b e i n g  o f  h i s  
f e l l o w  members  a n d  o f  s o c i e t y  a s  a  w h o le  , . .
E d u c a t i o n  i s  a d e m o c r a c y ,  b o t h  w i t h i n  and  w i t h o u t  
t h e  s c h o o l  s h o u l d  d e v e l o p  i n  e a c h  i n d i v i d u a l  t h e  k n o w l ­
e d g e ,  i n t e r e s t ,  h a b i t s ,  a n d  p o w e r s  w h e r e b y  he w i l l  f i n d  
h i s  p l a c e  and  u s e  t h a t  p l a c e  t o  s h a p e  b o t h  h i m s e l f  and  
s o c i e t y  t o w a r d  e v e n  n o b l e r  e n d s .  ( 6 7 : 2 1 )
T h e s e  w o r d s  w r i t t e n  i n  1918  a d e q u a t e l y  e x p r e s s  t h e  p h i l o s o p h y  
a n d  p u r p o s e  o f  v o c a t i o n a l  e d u c a t i o n .  The a g r i c u l t u r e  m e c h a n i z a t i o n  
p h a s e  o f  v o c a t i o n a l  a g r i c u l t u r e  h a s  s t r i v e d  t o  m e e t  t h e s e  g o a l s  s i n c e  
t h e  e s t a b l i s h m e n t  o f  t h e  p r o g r a m  i n  t h e  same y e a r .
J .  H. G i l l  ( 3 7 : 1 1 )  commented  on  t h e  i m p o r t a n c e  o f  f a rm  m a c h i n e r y  
i n s t r u c t i o n  i n  a n  a r t i c l e  i n  The V o c a t i o n a l  Summary i n  1919 .
We h a v e  l e a r n e d  many l e s s o n s  b y  t h e  r e c e n t  w a r .  May
we n o t  l e a r n  a l e s s o n  a s  t o  how t h i s  i n s t r u c t i o n  c a n  be
g o t t e n  t o  t h o s e  who n e e d  i t ?
The w ar  was  a war  o f  m a c h i n e r y .  I t  was r e a l i z e d  thaL
t h e  m a c h i n e r y  t o  be e f f e c t i v e  m u s t  be  k e p t  i n  r e p a i r ,  and 
t h a t  t h e s e  r e p a i r s  m u s t  be made a s  n e a r  w h e re  t h e  m a c h i n e r y  
was  u s e d  a s  p o s s i b l e .  T h i s  r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  
t h e  m o b i l e  r e p a i r  s h o p  t h a t  f o l l o w e d  t h e  m a c h i n e r y  i n t o  
t h e  f i e l d  and  made a l l  t h e  o r d i n a r y  r e p a i r s  a s  n e a r  a s  
p r a c t i c a l  t o  t h e  p l a c e  w h e re  t h e  m a c h i n e r y  was b e i n g  u s e d .
I s  i t  n o t  e n t i r e l y  f e a s i b l e  t o  u t i l i z e  t h e  m o b i l e  s h o p  a s  
a  m e an s  o f  i n s t r u c t i n g  f a r m e r s  i n  c a r e ,  r e p a i r ,  and  o p e r a ­
t i o n  o f  f a r m  m a c h i n e r y ?  A t r a v e l i n g  s c h o o l  i n  fa rm 
m e c h a n i c s  c o u l d  do a v a s t  am oun t  o f  g o o d .  A t r u c k  f i L t e d  
w i t h  a f o r g e  and  a few good b l a c k s m i t h ’ s t o o l s ,  a s e t  o f  
p i p e  t o o l s ,  a  b e n c h ,  and  a s e t  o f  c a r p e n t e r ' s  t o o l s ,  
t o g e t h e r  w i t h  a s m a l l  s t o c k  o f  m a t e r i a l  c o u l d  be  u s e d  to
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t a k e  t h e  e q u i p m e n t  a n d  I n s t r u c t o r  t o  t h e  f a r m  c o m n u n i t l e s  
a n d  g i v e  I n s t r u c t i o n  t o  g a t h e r i n g s  o f  f a n n e r s .  The  i n ­
s t r u c t o r  s h o u l d  be  a  s k i l l e d  m e c h a n i c  who i s  f a m i l i a r  w i t h  
f a r m  m a c h i n e r y ,  t h e  g a s o l i n e  e n g i n e ,  a u t o m o b i l e ,  t r a c t o r ,  
a n d  w i t h  g e n e r a l  w oodw ork .  The t r a c t o r s  u s e d  i n  d e m o n s t r a ­
t i o n  w i l l  be  a v a i l a b l e  f r o m  t h e  l o c a l  f a r m e r s .
As t h e  u s e  o f  f a r m  m a c h i n e r y  i n c r e a s e d  i n  t h e  e a r l y  y e a r s  a 
l i k e  n e e d  was  o b s e r v e d  f o r  p e r s o n s  t r a i n e d  t o  m a i n t a i n  t h e  e q u i p m e n t .  
F l e t c h e r  ( 3 5 : 5 )  d i s c u s s e d  t h e  c o m p e t i t i o n  b e t w e e n  i n d u s t r y  and  a g r i c u l ­
t u r e  f o r  t h e s e  i n d i v i d u a l s  i n  t h e  A g r i c u l t u r a l  E d u c a t i o n  M a g a z i n e  i n  
1929 .
M a c h in e  m e t h o d s  o f  p r o d u c t i o n  h a v e  n o t  r u i n e d  o u r  
a g r i c u l t u r e .  We s h o u l d  r a t h e r  c r e d i t  f a r m  m a c h i n e r y  
w i t h  r e d u c i n g  t h e  e x p e n d i t u r e  o f  m a n u a l  l a b o r  on  o u r  
f a r m s ,  w i t h  s h o r t e n i n g  t h e  w o r k i n g  d a y ,  w i t h  i n c r e a s i n g  
t h e  p r o d u c t i o n  p e r  w o r k e r .  P r o g r e s s  c o n s i s t s  o f  c o n ­
t i n u o u s l y  s o l v i n g  t h e  p r o b l e m s  o f  t o d a y  w h i c h  a r i s e  o u t  
o f  t h e  s o l u t i o n  o f  t h e  p r o b l e m s  o f  y e s t e r d a y .  To s o l v e  
a p r o b l e m  i s  t o  c r e a t e  a n o t h e r .
L a r g e  f a r m i n g  i s  i n  t h e  a i r .  The  q u e s t i o n  i s  n o t  
w h e t h e r  we w a n t  t h e  l a r g e  f a rm  b u t  r a t h e r ,  w h a t  a r e  we 
g o i n g  t o  do  w i t h  i t ?  How w i l l  we d i r e c t  i t s  d e v e l o p ­
m e n t?
T h i s  i s  a n  a g e  o f  s p e c i a l i z a t i o n .  O t h e r  i n d u s t r i e s  
e m p l o y i n g  t h e  s p e c i a l i s t  h a v e  p r o s p e r e d .  As now commonly 
o r g a n i z e d  a g r i c u l t u r e  c a n n o t  m o s t  e f f e c t i v e l y  em p loy  
h i g h l y  t r a i n e d  men.  The a v e r a g e  f a rm  u n i t  i s  t o o  s m a l l  
t o  b e a r  t h e  c o s t .  H o w e v e r ,  t h e  l a r g e  f a r m  i s  u n u s u a l l y  
a t t r a c t i v e  t o  t h e  t r a i n e d  man.  B e c a u s e  o f  v a l u a b l e  
e x p e r i e n c e  g a i n e d  d u r i n g  r e c e n t  y e a r s ,  m ore  l a r g e  f a rm s  
a r e  s u c c e e d i n g .  The t e n d e n c y  o f  a l l  s u c c e s s f u l  i n d u s t r y  
i s  t o  e x p a n d  t o  i n c r e a s e  t h e  s i z e  o f  t h e  p r o j e c t .
I n  a book  e n t i t l e d  Shop M anagem ent  i n  R u r a l  H ig h  S c h o o l s  by
L o u i s  M. R o e h l  ( 2 0 : 3 2 )  i t  was  s t a t e d  t h a t  t o  be  a good  m e c h a n i c  you
m u s t  h a v e  a  c o m p l e t e  s e t  o f  t o o l s  and  s u p p l i e s .  Mr. R o e h l  s u g g e s t e d
t h e  f o l l o w i n g  l i s t :
1 s e t  o f  r a t c h e t  s o c k e t  w r e n c h e s  
1 s e t  o f  10 e n g i n e e r ' s  d o u b l e - e n d  w r e n c h e s  
1 b e l t  l a c e r  and  b e l t  h o o k s  
1 b u n d l e  o f  1 / 4  i n .  c u t  l a c i n g  l e a t h e r
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1 t i r e  g a u g e  
1 a u t o m o b i l e  j a c k  
1 t i r e  pump
1 h y d r o m e t e r  f o r  b a t t e r y  t e s t i n g  
1 b o x  v a l v e - g r i n d i n g  compound 
1 v a l v e  l i f t e r  
1 v a l v e  g r i n d e r  
1 t h i c k n e s s  g a u g e  
1 v a l v e - r e f a c i n g  l a t h e  
1 s e t  o f  3 b e a r i n g  s c r a p e r s
1 s e t  o f  4 c a r - w h e e l  p u l l s
2 s p a r k - p l u g  w r e n c h e s  1 /2  and  7 / 8  i n .
1 t a p p e t - w r e n c h  s e t
1 t r o u b l e  lamp 
6 m a g n e t o  f i l e s  
1 s e t  m a g n e t o  w r e n c h e s
3 s q u i r t  o i l  c a n s
1 o i l  m e a s u r e  w i t h  f u n n e l  t o p
3 t i n  f u n n e l s ,  v a r i o u s  s i z e s
4 b o x e s  e a c h ,  b r a s s  s p l i t  r i v e t s :  5 / 1 6 ,  3 / 8 ,  1 / 2 ,  and  5 / 8  i n .
6 l o n g - h a n d l e d  w i r e  b r u s h e s
I t  was  e s t i m a t e d  t h a t  t h e  c o m p l e t e  s e t  o f  t o o l s  w ou ld  c o s t  t h e
p u r c h a s e r  a p p r o x i m a t e l y  t h i r t y - f i v e  d o l l a r s .  W i th  t h e s e  t o o l s  t h e
m e c h a n i c  s h o u l d  be a b l e  t o  make a l l  t h e  o r d i n a r y  o p e r a t i n g  a d j u s t m e n t s ,
and  t o  do t h e  r e p a i r  j o b s  c o n n e c t e d  w i t h  g a s  e n g i n e s .
Some e a r l y  e d u c a t o r s  w e re  a g a i n s t  a s t r o n g  s h o p  p r o g r a m  o r  one
t h a t  t a u g h t  a d v a n c e d  s k i l l s .  E a r l y  t e x t b o o k s  c a u t i o n e d  t h e  f a r m e r  t o
c o n s i d e r  c a r e f u l l y  b e f o r e  b u y i n g  a t r a c t o r  a s  n o t e d  i n  t h e  Kami M e c h a n i c s
T e x t  and  Handbook ( 8 : 4 1 1 )  p u b l i s h e d  i n  1946.
A t r a c t o r  s h o u l d  be s e l e c t e d  o n l y  a f t e r  c o n s i d e r i n g  
t h e  a d v a n t a g e s  and d i s a d v a n t a g e s  o f  t h e  d i f f e r e n t  t y p e s  
o f  f a rm  m o t o r s  t h a t  a r e  s u i t a b l e  f o r  t h e  j o b .  O r i g i n a l  
c o s t ,  a d a p t a b i l i t y , s o i l  c o n d i t i o n s ,  f a r m i n g  p r o g r a m ,  
econom y,  and  t i m e l i n e s s  o f  o p e r a t i o n s  a r e  f a c t o r s  to  
c o n s i d e r  i n  s e l e c t i n g  a m a in  pow er  p l a n t ,  s u c h  a s  
t r a c t o r s  o r  h o r s e s .  The a b i l i t y  o f  t h e  o p e r a t o r  to  
p r o p e r l y  o p e r a t e  and  c a r e  f o r  a t r a c t o r  a r e  i m p o r t a n t  
i n  o r d e r  t o  i n s u r e  more  c o m p l e t e  s a t i s f a c t i o n  w i t h  a 
t r a c t o r  f o r  p o w e r .
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A d v a n t a g e s  o f  f a r m  t r a c t o r s — The a d v a n t a g e s  o f  f a r m
t r a c t o r s  a r e :
1 .  R e q u i r e s  no f u e l  o r  a t t e n t i o n  when n o t  I n  u s e .
2 .  A d a p t e d  t o  d r a f t ,  b e l t ,  a n d  p o w e r  t a k e - o f f  w o r k .
3 .  Has  c o n s i d e r a b l e  r a n g e  o f  w o r k i n g  s p e e d s .
4 .  Can work  c o n t i n u o u s l y  a t  h e a v y  l o a d s .
5 .  I s  n o t  a f f e c t e d  by  h o t  w e a t h e r .
6 .  Q u i c k l y  a v a i l a b l e  i n  c a s e  o f  e m e r g e n c y .
7 .  R e q u i r e s  s m a l l  s t o r a g e  s p a c e .
D i s a d v a n t a g e s  o f  f a rm  t r a c t o r s - - T h e  d i s a d v a n t a g e s  o f
t r a c t o r s  may be l i s t e d  a s  f o l l o w s ;
1.  R e q u i r e s  c a s h  e x p e n d i t u r e s  f o r  f u e l  and  l u b r i c a n t s .
2 .  Not f l e x i b l e  i n  s i z e  o f  w o r k i n g  u n i t .
3 .  O p e r a t e s  e f f i c i e n t l y  o n l y  a t  r a t e d  l o a d s  i n  m o s t
c a s e s .
4 .  R e q u i r e s  m e c h a n i c a l  s k i l l  f o r  s u c c e s s f u l  o p e r a t i o n ,  
c a r e ,  and  ad j  u s t m e n t .
5 .  Has  a  l i m i t e d  o v e r l o a d  c a p a c i t y .
6 .  B r e a k -d o w n  o f  u n i t  c a u s e s  d e l a y  o f  w h o le  power p l a n t .
O t h e r  e a r l y  e d u c a t o r s  saw t h e  n e e d  f o r  i n s t r u c t i o n  in  power
m a c h i n e r y  and s p o k e  o u t  f o r  t h e  n e e d .  I n  an  a r t i c l e  e n t i t l e d  
" J u s t i f i c a t i o n  o f  Power  M a c h i n e r y  i n  V o c a t i o n a l  S h o p s "  p u b l i s h e d  i n  
The A g r i c u l t u r a l  E d u c a t i o n  M a g a z i n e , A p r i l  1938 ,  Mr.  C l a r k  o f f e r e d  
h i s  v i e w s  on t h e  s u b j e c t :
Power m a c h i n e r y  h a s  b e e n  t a b o o  i n  t h e  v o c a t i o n a l  shop  
i n  t h e  p a s t ,  l a r g e l y  on a c c o u n t  o f  t h e  f a c t  t h a t  t h e  
v o c a t i o n a l  shop  was o r i g i n a l l y  p a t t e r n e d  from t h e  o l d  
t y p e  m a n u a l  p r o j e c t s  w i t h  f a rm  n e e d  i n  m i n d .
We a r e  l i v i n g  i n  t h e  g r e a t e s t  a g r i c u l t u r a l  pow er  
m a c h i n e  a r e a  i n  t h e  U n i t e d  S t a t e s ;  and  i f  we a r e  g o i n g  
t o  g i v e  o u r  b o y s  t h e  t r a i n i n g  i n  t h e i r  p r o b l e m s  we h ave  
t o  h a v e  a  m o re  e x t e n s i v e  shop  p r o g r a m .
E v e ry  t e a c h e r  e n d e a v o r s  t o  make h i s  shop  i n t e r e s t i n g  
by  r e l a t i n g  i t  t o  l i f e  s i t u a t i o n s ,  t o  human i n t e r e s t ,  to  
n a t u r a l  i m p u l s e s ,  and t o  a c q u i r e  e x p e r i e n c e s  and  i d e a l s .
Shop work  i s  a  l i f e  s i t u a t i o n .  S c h o o l  s h o u l d  be l i f e  
i t s e l f  w h e r e  t h e  s t u d e n t  c a n  s e l e c t  h i s  own p r o b l e m .
C o n d i t i o n s  a r e  c h a n g i n g ;  i f  you  make o n l y  a b r i e f  
s u r v e y ,  i t  shows one  v e r y  p r o n o u n c e d  t r e n d ,  t h e  i n c r e a s e d  
m e c h a n i z a t i o n  o f  l i f e .  T h i s  i s  n o t  a new d i s c o v e  r y - - 1 1
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h a s  b e e n  g o i n g  on  f o r  y e a r s .  Look a t  t h e  p r o d u c t i o n  o f  
o a t s  i n  t h e  U n i t e d  S t a t e s ,  a n d  s i n c e  1919  i n  d i r e c t  
p r o p o r t i o n  t o  t h e  p o p u l a t i o n  o f  h o r s e s .  T h i s  b r i n g s  
a b o u t  a  new k i n d  o f  s h o p  w o r k  i n  t h e  u n d e r s t a n d i n g ,  u s e ,  
a n d  r e p a i r  o f  pow er  m a c h i n e r y .
Our s h o p  w ork  m u s t  c o n t i n u a l l y  be  k e p t  I n  a s t a t e  so 
i t  w i l l  m e e t  t h e  n e e d s  o f  t h e  f a r m e r .  N o t  a l l  o u r  
s t u d e n t s  a r e  g o i n g  t o  make a  s u c c e s s  o f  f a r m i n g ,  and 
some a r e  n o t  g o i n g  t o  be  a b l e  t o  e s t a b l i s h  t h e m s e l v e s  
i n  f a n n i n g .  I t  w i l l  t h e n  be  n e c e s s a r y  f o r  them t o  e a r n  
a  l i v i n g  a t  some o t h e r  v o c a t i o n .  The  more  t h i n g s  a boy  
c a n  l e a r n  t o  do w e l l ,  t o  w h i c h  he  may t u r n  i n  t i m e  o f  
n e e d  t o  make a l i v i n g ,  i s  a p a r t  o f  a n y  d e p a r t m e n t ' s  
w ork  i n  s c h o o l .  F u l l y  r e a l i z i n g  t h a t  we a r e  t e a c h i n g  
v o c a t i o n a l  a g r i c u l t u r e ,  we m u s t  c o v e r  a l l  f i e l d s  i n  
s h o p  w o r k - - e l e c t r i c i t y , p l u m b i n g ,  b l a c k s m i t h ,  a u t o ,  
t r a c t o r ,  c a r p e n t e r ,  and  m a c h i n i s t .
What a r e  t h e  s h o p  p r o b l e m s  w h ich  g i v e  t h e  f a r m e r  t h e  
m o s t  c o n c e r n ?  I t  i s  n o t  t h e  m a k in g  o f  a  n a i l  b o x ,  hog  
t r o u g h ,  c h i c k e n  f e e d e r ,  o r  p u t t i n g  a  b o t t o m  i n  h i s  wagon 
b o x .  We g r a n t  we w an t  t o  t e a c h  t h e  s k i l l s  i n  u s i n g  hand 
t o o l s .  The e l e c t r i f i c a t i o n  o f  f a r m  homes w i t h  e l e c t r i c  
a p p l i c a n c e s ,  m o t o r s ,  and  t h e  pow er  m a c h i n e r y  co m in g  on 
t h e  f a rm s  i n  t h e  fo rm  o f  a u t o s ,  t r a c t o r s ,  l a r g e  m a c h i n e r y ,  
i s  w h e r e  we f i n d  t h e  shop  p r o b l e m s  on  t h e  f a r m .
I t  i s  o u r  j o b  t o  t e a c h  t h e  r e p a i r  o f  f a r m  m a c h i n e r y .
What do we n e e d  t o  make t h e s e  r e p a i r s ?  F i r s t ,  a f o r g e  
a n d  a n v i l ,  g r i n d e r ,  d r i l l ,  v a l v e  r e f a c e r  and  l a t h e .
F o r g e s ,  a n v i l s ,  d r i l l s  and  g r i n d e r s  a r e  a l l  p i c k e d  up 
by  f a r m e r s  a t  a  p rem ium  w h e n e v e r  t h e y ’ r e  s o l d  a t  s a l e s ,  
b e c a u s e  t h e  b o y s  who h a v e  h a d  t r a i n i n g  a r e  u s i n g  them 
on  t h e i r  f a r m s  t o  make t h e  r e p a i r s .  F a r m e r s  a r e  b r i n g ­
i n g  i n  o l d  m a t e r i a l s  f rom g r i n d e r s ,  a u t o  p a r t s ,  g a s  
e n g i n e s ,  e t c . ,  t o  h a v e  g r i n d e r s  made i n  o u r  s h o p s  t o  
u s e  on  t h e i r  f a r m s ,  b e c a u s e  t h e y  a r e  f i n d i n g  a g r e a t  
n e e d  f o r  them and  h a v e  t r a c t o r s  f o r  pow er  t o  o p e r a t e  them .
Not e v e r y  f a r m e r  w i l l  h a v e  a l l  t h e  e q u i p m e n t  t o  do a l l  
h i s  w o r k ,  b u t  t h e  v o c a t i o n a l  shop  i s  a  p l a c e  t o  w h i c h ,  i f  
y o u  w i l l  o p e n  t h e  d o o r s ,  he  w i l l  come and  work  i n  o v e r h a u l ­
i n g  h i s  m o t o r s ,  a u t o ,  t r a c t o r s ,  and  f a r m  m a c h i n e r y .  The 
f a r m e r  l e a r n s  t o  u s e  t h i s  m a c h i n e r y  a n d  h e l p s  a d v e r t i s e  
y o u r  s c h o o l  and  c o u r s e  t o  f a r m e r s ,  a s  he s e e s  t h e  b e n e f i t  
o f  t h e  m a c h i n e r y  and  h i s  b o y ' s  l e a r n i n g  t o  do t h e  j o b  o f  
k e e p i n g  i t  i n  r e p a i r .  Boys a r e  m a k i n g  a  l o t  o f  power  
t o o l s  f o r  t h e i r  f a r m s  i n  t h e  f a rm  s h o p .  The f o r g e ,  d r i l l ,  
g r i n d e r ,  and l a t h e  make i t  p o s s i b l e  t o  make h a c k s a w ,  f r a m e s ,  
power  s a w s ,  e t c . ,  i n  t h e  v o c a t i o n a l  s h o p .  I  h a v e  boys  who 
s a y  t h e y  a r e  g o i n g  t o  h ave  a l a t h e  i n  t h e i r  f a rm  shop  a s
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s o o n  a s  t h e y  a r e  e s t a b l i s h e d .  I t  I s  s u r p r i s i n g  how many 
pow er  t o o l s  i n  t h e  fo rm  o f  l a t h e s ,  g r i n d e r s ,  b a n d  s a w s ,
J i g  s a w s ,  s h a p e r s ,  p l a n e r s ,  a n d  s a n d e r s  a r e  g o i n g  i n t o  f a r m  
and  c i t y  b a s e m e n t s  and  s h o p s .  As s o o n  a s  e l e c t r i c i t y  comes  
on  o u r  f a r m s  t h e  pow er  m a c h i n e s  w i l l  f o l l o w .
T h e r e  a r e  p l a c e s  i n  e v e r y  co m m u n i ty  t o  do s h o p  w ork  f o r  
n e i g h b o r s  a s  a s i d e  l i n e  f o r  v o c a t i o n a l  b o y s  who a r e  w e l l  
t r a i n e d  i n  s h o p  p r a c t i c e s .  I  h a v e  a b o y  who g r a d u a t e d  
s e v e r a l  y e a r s  a g o  who h a s  e s t a b l i s h e d  a s h o p  on  h i s  f a rm  
a n d  r e p o r t s  a  v e r y  good incom e i n  r e p a i r  w ork  o f  a l l  k i n d s .
The l a t h e s  i n  o u r  s h o p  a r e  b u s y  m o s t  o f  t h e  t i m e  w i t h
b o y s  t u r n i n g  a r m a t u r e s  f o r  g e n e r a t o r s ,  s t a r t e r s ,  e l e c t r i c  
m o t o r s ,  b e a r i n g s  f o r  m o t o r s ,  w in d  c h a r g e r s  t o  f u r n i s h  
e l e c t r i c i t y  f o r  t h e i r  h o m e s ,  and  r e p a i r  o f  e q u i p m e n t  i n  
s h o p ,  s c h o o l ,  m a c h i n e r y ,  a n d  p a r t s  f o r  c a r s .  I t  e n a b l e s  
u s  t o  do t h e  w h o le  r e p a i r  i n  many c a s e s  f ro m  w a s t e  m a t e r i a l s  
o r  c h e a p  m a t e r i a l s ,  w h ic h  o t h e r w i s e  w o u ld  n o t  be  a c c o m p l i s h e d  
i f  b o y s  h a d  t o  pay  f o r  new m a t e r i a l s  a n d  a  d o l l a r  a n  h o u r
f o r  s k i l l e d  l a b o r  t o  make t h e  r e p a i r s .  I t  g i v e s  t h e  b o y s
a n  i n t e r e s t  i n  d o i n g  t h e  w o r k .
The l a t h e  e n a b l e s  u s  t o  make a l a r g e  num ber  o f  t o o l s  
f o r  j o b s  we n e e d  i n  o u r  s h o p  i n  t h e  u s e  o f  s h a f t s ,  p u l l e y s ,  
b e a r i n g s ,  r e p a i r s  on f o r g e s ,  d r i l l  p r e s s ,  c h u c k ,  e t c .  I t  
was  n e c e s s a r y  t h i s  f a l l  t o  p u t  new h a n d l e  g r i p s  on  s h a f t s ;  
a l l  t h i s  r e p a i r  was d one  i n  o u r  s h o p  f ro m  s c r a p  i r o n .  A l l  
t h e  e l e c t r i c  m o t o r s  h a v e  b e e n  c l e a n e d  a n d  o v e r h a u l e d ,  w i t h  
b e a r i n g s  w h ic h  n e e d e d  i t  b e c a u s e  o f  o u r  l a t h e  e q u i p m e n t .  
F a r m e r s  who h a v e  o r  h a v e  h a d  b o y s  i n  s c h o o l  a r e  b r i n g i n g  
c a r s ,  t r u c k s ,  and  m a c h i n e s  t o  o v e r h a u l  d u r i n g  t h e  w i n t e r  
m o n t h s ,  w h ic h  f u r n i s h e s  j o b s ,  i n t e r e s t ,  v a r i e t y ,  and  a 
h e a l t h y  s h o p  p r o g r a m .
The m a c h i n e  a g e - - w i t h  t h e  i n c r e a s e d  p r o b l e m s  b r o u g h t  on  
t h e  f a r m e r s  w i t h  t h e  u p k e e p ,  r e p a i r ,  and  m a i n t e n a n c e  o f  t h i s  
m a c h i n e r y ,  t o g e t h e r  w i t h  t h e  i n c r e a s e d  i n t e r e s t  o f  shop  w ork  
a s  w e l l  a s  t r a i n i n g  t h e  boy  i n  t h e  u s e  o f  m a c h i n e s  and  
p r i n c i p l e s  o f  r e p a i r ,  a l s o  t h e  a d d i t i o n a l  c r a f t s  w h ic h  a boy  
may u s e  i n  c a s e  o f  n e c e s s i t y - - j u s t  i f i e s  t h e  u s e  o f  a l l  t h e  
e q u i p m e n t  w h ic h  b o y s  a r e  a p t  t o  f i n d  u s e f u l  i n  t h e i r  l i f e  
w o r k .
A b r i e f  l o o k  a t  f a rm  p o w e r ' s  r o l e  i n  a g r i c u l t u r e  was  g i v e n  by 
Lanham ( 4 3 : 2 4 )  a s  he e x p l a i n e d  i t s  i m p o r t a n c e  a n d  p r o g r e s s .
D e v e lo p m e n t  o f  t h e  i n t e r n a l  c o m b u s t i o n  e n g i n e  i n  t h e  
180 0 * s  p r o v i d e d  a l i g h t e r  and  more  c o m p a c t  pow er  s o u r c e .
T h o s e  f i r s t  t r a c t o r s  g e n e r a l l y  h i t c h e d  t o  v a r i o u s  i m p l e m e n t s  
i n  p l a c e  o f  t h e  f a m i l i a r  t e a m .  E a r l y  t r a c t o r s  and s e l i -  
p r o p e l l e d  c u l t i v a t o r s  m i g h t  h a v e  g a s o l i n e ,  k e r o s i n e ,  o r  
d i s t i l l a t e  e n g i n e s .
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I n  1910 t h e r e  w e r e  l e s s  t h a n  1 , 0 0 0  t r a c t o r s  o n  U .S .  
f a r m s .  F i v e  y e a r s  l a t e r  t h e  c o u n t  was  2 5 , 0 0 0 .  By 1919  I t  
w as  1 5 8 , 0 0 0 ,  B u t  t h e  t r a c t o r  a g e  d i d n ' t  t r u l y  b e g i n  u n t i l  
t h e  1 9 2 0 ' s when m a n u f a c t u r e r s  i n t r o d u c e d  a  h o s t  o f  s p e c i a l ­
i s e d  h a r v e s t i n g  m a c h i n e s .
P r o b a b l y  no m a c h i n e  was  more  r a p i d l y  a d o p t e d  by  f a r m e r s  
t h a n  t h e  h o r s e l e s s  c a r r i a g e .  I t  w a s n ' t  J u s t  a b e t t e r  way 
to  move p e o p l e  f rom  h e r e  t o  t h e r e ,  i t  was a w ork  v e h i c l e  
a d a p t a b l e  t o  a l l  s o r t s  o f  h a u l i n g  and  p u l l i n g  t a s k s .  By 
1914 t h e r e  w e r e  3 4 3 , 0 0 0  c a r s  and  1 5 , 0 0 0  t r u c k s  on  A m e r i c a n  
f a r m s ,  a l o n g  w i t h  1 7 , 0 0 0  t r a c t o r s .
The n e x t  d e c a d e s  saw a n  a m a z i n g  p r o g r e s s i o n  o f  new 
f i e l d  e q u i p m e n t  t o  h a n d l e  a m y r i a d  o f  f a rm  r o u t i n e s  w i t h  a 
s a f e t y  a n d  c o n v e n i e n c e  n o t  e v e n  c o n c e i v e d  o f  by  t h o s e  e a r l y  
v i s i o n a r i e s ...........
E c o n o m ic s  o f  A g r i c u l t u r a l  M e c h a n i z a t i o n
The e c o n o m ic  c o n t r i b u t i o n  o f  t h e  i n t e r n a l  c o m b u s t i o n  e n g i n e  t o  
t h e  p r o d u c t i o n  o f  f o o d  i n  t h e  w o r l d  i s  t r e m e n d o u s .  I n  e a r l y  a g r i c u l t u r e  
a f a r m e r  f e d  h i m s e l f ,  h i s  f a m i l y ,  a n d  p e r h a p s  had  a s m a l l  a m o u n t  t o  s e l l  
o r  t r a d e .  I n  t h e  U n i t e d  S t a t e s  i n  1976 e v e r y  f a r m e r  f e d  50 p e o p l e  
( 1 1 : 2 4 ) ,  a l l o w i n g  49 p e r s o n s  t o  be  e m p lo y e d  i n  p r o d u c i n g  o t h e r  goodB.  
T h i s  r e d u c t i o n  i n  t h e  number  o f  p e r s o n s  now i n  p r o d u c t i o n  a g r i c u l t u r e  
i s  d i r e c t l y  r e l a t e d  t o  t h e  i n c r e a s e d  u s e  o f  m a c h i n e r y .
The e n l a r g i n g  u s e  o f  m a c h i n e r y  m e a n s  a l a r g e r  p e r c e n t a g e  o f  t h e  
f a r m  b u d g e t  m u s t  go f o r  t h e  p u r c h a s e  a n d  r e p a i r  o f  e q u i p m e n t  u s e d .  The 
e c o n o m i c  i m p o r t a n c e  o f  a g r i c u l t u r a l  m e c h a n i z a t i o n  i n  M i n n e s o t a  was 
shown b y  D r .  A. K. S o l s t a d  ( 4 9 : 1 4 7 )  i n  a p u b l i s h e d  a r t i c l e .  Some o f  
D r .  S o l s t a d ' s  f i n d i n g s  w e r e :
M e c h a n i z a t i o n  e x p e n s e s  a r e  r e a c h i n g  t h e  507. l e v e l  o f  
t o t a l  f a r m  c o s t s  o v e r  a  r e c e n t  13 y e a r  p e r i o d ,  t h e  M i n n e ­
s o t a  Farm M anagement S e r v i c e  f o u n d  i n  2 , 6 1 3  s e t s  o f  fa rm  
r e c o r d s  t h a t  a n  a v e r a g e  o f  50.57.  o f  t h e  e x p e n d i t u r e s  w ere  
i n  t h i s  a r e a .  Of t h i s  t o t a l ,  17.87.  was f o r  f a rm  p o w e r ,  11.27.  
c r o p  a n d  g e n e r a l  m a c h i n e r y ,  2.87. l i v e s t o c k  e q u i p m e n t ,  8.67, 
b u i l d i n g s ,  f e n c e s ,  e t c . ,  3 .17.  i n s u r a n c e  and  t a x e s  ( m e c h a n i -  
a t i o n  s h a r e ) .  The 522 m o s t  p r o f i t a b l e  f a rm s  showed a t o t a l
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o f  4 6 .7%  e x p e n s e s  i n  m e c h a n i z a t i o n  w h i l e  t h e  l e a s t  p r o f i t ­
a b l e  f a r m s  showed a h i g h e r  f i g u r e  i n d i c a t i n g  t h a t  t h e  m o re  
e f f i c i e n t  f a n n e r  k e p t  e x p e n s e s  down i n  t h i s  a r e a  w h i l e  
s t i l l  t a k i n g  c a r e  o f  more  u n i t s  p e r  w o r k e r  a n d  k e e p i n g  
t h e  m e c h a n i z a t i o n  e x p e n s e  p e r  w ork  u n i t  l o w e r  t h a n  t h e  l e s s  
e f f i c i e n t  o p e r a t o r .
D a t a  shown a b o v e  r e v e a l  t h e  g r e a t e r  r o l e  a n d  I m p o r t a n c e  o f  
m a c h i n e r y  i n  a g r i c u l t u r a l  p r o d u c t i o n .  T h i s  i s  i l l u s t r a t e d  by t h e  f a c t  
t h a t  f a r m  m e c h a n i z a t i o n  e x p e n s e s  a m o u n t  t o  h a l f  o f  p r o d u c t i o n  c o s t .
On t h e  a v e r a g e  U .S .  f a r m ,  t o t a l  a s s e t s  r e p r e s e n t  a b o u t  $ 4 6 , 0 0 0  p e r  
w o r k e r  w i t h  $ 5 , 0 0 0  b e i n g  i n  m a c h i n e r y .  ( 4 5 : 2 2 )
D r .  D o n n e l l  R. H un t  ( 1 3 : 1 4 ) ,  p r o f e s s o r  o f  a g r i c u l t u r a l  e n g i n e e r ­
i n g  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s ,  f o u n d  t h a t  o f  2 , 0 0 0  I l l i n o i s  f a r m s  
s u r v e y e d  t h e  a v e r a g e  c o s t  f o r  o p e r a t i n g  m a c h i n e r y  c o m p r i s e d  n e a r l y  
36 p e r  c e n t  o f  t h e  y e a r l y  f a r m  c o s t .  D r .  H u n t ' s  f i n d i n g s  show t h a t  
m a c h i n e r y  e x p e n s e s  w i l l  be c o n t i n u o u s  f o r  t h e  f a r m i n g  o p e r a t i o n  e v e n  
i f  new u n i t s  a r e  n o t  a d d e d .
A l t h o u g h  t h e  d i r e c t  c o s t  t o  t h e  A m e r i c a n  f a r m e r s  f o r  r e p a i r  o f  
m a c h i n e r y  1b $ 6 , 4 6 2 , 0 0 0 , 0 0 0  ( 6 8 : 4 3 0 )  a n n u a l l y ,  t h e  number  o f  j o b s  
c r e a t e d  i s  c e r t a i n l y  f e l t  by t h e  eco n o m y .  S e v e r a l  s t a t e s  h a v e  c o n ­
d u c t e d  s t u d i e s  t o  d e t e r m i n e  t h e  num ber  o f  p e r s o n s  e m p lo y e d  i n  a g r i c u l ­
t u r e  s e r v i c e  a n d  t o  make p r e d i c t i o n s  o f  f u t u r e  w o r k e r  n u m b e r s .
R e s e a r c h  c o n d u c t e d  by C.  L.  M o n d a r t  S r .  and  C.  M. C u r t i s  ( 6 2 : 1 8 )  
a t  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  e n t i t l e d  N o n fa rm  A g r i c u l t u r a l  Em ployment 
i n  L o u i s i a n a  w i t h  I m p l i c a t i o n s  f o r  D e v e l o p i n g  T r a i n i n g  P r o g r a m s , r e p o r t e d  
t h a t  1 , 6 2 8  j o b s  e x i s t e d  i n  t h e  f a r m  m a c h i n e r y  s a l e s  a n d  s e r v i c e  i n  
L o u i s i a n a .  They  a l s o  f o u n d  t h a t  a 9 . 8  p e r  c e n t  i n c r e a s e  i n  j o b s  w i l l  
d e v e l o p  w i t h i n  a  f i v e  y e a r  p e r i o d  f rom 1 9 6 7 .  Of t h e  e i g h t  o c c u p a t i o n a l  
f a m i l i e s  s u r v e y e d ,  t h e  g r e a t e s t  p r e d i c t e d  i n c r e a s e  f o r  e m p l o y e e s  was
20
i n  f a r m  m a c h i n e r y  s a l e s  a n d  s e r v i c e ,  w h e r e  a 2 2 . 9  p e r  c e n t  i n c r e a s e  
was p r e d i c t e d .
A d d i t i o n a l  r e s e a r c h  was  c o n d u c t e d  by  D r .  E a r l  S .  Webb ( 8 7 : 2 ) ,  
p r o f e s s o r  o f  a g r i c u l t u r a l  e d u c a t i o n  a t  T e x a s  A&M U n i v e r s i t y .  D r .  Webb 
f o u n d  t h a t  T e x a s  had  a n  e x t r e m e  s h o r t a g e  o f  p e r s o n s  t r a i n e d  i n  a g r i ­
c u l t u r a l  m a c h i n e r y  s e r v i c e  o c c u p a t i o n s .  He l i s t e d  f a r m  m a c h i n e r y  
m e c h a n i c s  a s  t h e  m o s t  n e e d e d ,  w i t h  t h e  e s t i m a t e d  number  n e e d e d  now a n d  
w i t h i n  t h e  n e x t  f i v e  y e a r s  e x c e e d i n g  7 , 0 0 0 .  The s e c o n d  g r e a t e s t  n e e d  
was  f o r  t r a i n e d  p a r t s m e n  w i t h  t h e  n u m b e r  now and  w i t h i n  t h e  n e x t  f i v e  
y e a r s  e x c e e d i n g  3 , 6 0 0 .
I n  a s i m i l a r  s t u d y  c o n d u c t e d  by V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  
(5 7 )  5 , 6 4 9  w o r k e r s  i n  125 n o n f a r m  a g r i c u l t u r a l  b u s i n e s s e s  w e r e  s u r v e y e d  
t o  d e t e r m i n e  t h e  t y p e s  o f  t r a i n i n g  e m p l o y e e s  n e e d e d  t o  be s u c c e s s f u l  
i n  t h e i r  J o b s .  The  s t u d y  showed 13 p e r  c e n t  o f  t h e  p o p u l a t i o n  n e e d e d  
t r a i n i n g  i n  r e l a t e d  s k i l l s  s u c h  a s  w e l d i n g .
A New M ex ico  s t u d y  c o n d u c t e d  I n  1966 by Cobb ( 3 2 : 1 6 ) ,  made 
p r e d i c t i o n s  o f  e m p lo y m en t  o p p o r t u n i t i e s  t h a t  w o u ld  be a v a i l a b l e  i n  
t h r e e  y e a r s .  Q u e s t i o n n a i r e s  w e re  s e n t  t o  153 s e l e c t e d  m a c h i n e r y  a n d  
im p l e m e n t  d e a l e r s  i n  New M exico  and  w e s t  T e x a s  t o  o b t a i n  t h e i r  f u t u r e  
e m p lo y e e  n e e d s .
The r e s u l t s ,  b a s e d  on  a 67 p e r  c e n t  q u e s t i o n n a i r e  r e s p o n s e ,  
showed a f u t u r e  n e e d  o f  381 e m p l o y e e s .  Need f o r  m e c h a n i c s  was i n  
f i r s t  p l a c e  w i t h  a t o t a l  o f  190 .  O t h e r  a r e a s  o f  n e e d  w e re  m a c h i n e r y  
p a r t s  c l e r k  4 2 ,  m e c h a n i c s  h e l p e r  3 1 ,  a n d  a s s e m b l y m a n  2 7 .
A l l  e m p l o y e r s  i n d i c a t e d  i n  t h e  s u r v e y  t h a t  t h e y  w o u ld  h i r e  a 
g r a d u a t e  o f  a  two y e a r  t r a i n i n g  p r o g r a m  a t  a h i g h e r  s a l a r y  t h a n  t h e y  
w o u ld  a h i g h  s c h o o l  g r a d u a t e  w i t h o u t  f a r m  m a c h i n e r y  t r a i n i n g .
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N eed  f o r  I n s t r u c t i o n
I f  t h e  s c h o o l  s y s t e m s  a r e  t o  p r e p a r e  s t u d e n t s  t o  becom e e m p l o y ­
a b l e  y o u n g  a d u l t s ,  I n s t r u c t i o n  m u s t  be  o f f e r e d  t o  a c c o m p l i s h  t h i s  g o a l .  
P r o b l e m s  f a c i n g  t h e  a g r i c u l t u r a l  m e c h a n i c s  t e a c h e r  i s  w h a t  t o  t e a c h ,  
when t o  t e a c h  i t ,  and  how a d v a n c e d  i t  s h o u l d  b e .
I t  i s  o b v i o u s  t h a t  a t e a c h e r  c a n n o t  t e a c h  w h a t  he  d o e s  n o t  know. 
A g r i c u l t u r e  t e a c h e r s  m u s t  be  t r a i n e d  i n  a g r i c u l t u r a l  m e c h a n i z a t i o n  t o  
p l a n  a n d  c o n d u c t  a  s u c c e s s f u l  p r o g r a m  t h a t  g i v e s  maximum b e n e f i t  t o  
t h e  s t u d e n t .
W es t  and  L a w re n c e  ( 5 2 : 1 3 7 )  c o n d u c t e d  r e s e a r c h  t o  d e t e r m i n e  t h e  
n e e d  f o r  i n - s e r v i c e  t r a i n i n g  i n  a g r i c u l t u r a l  m e c h a n i c s  i n  West  V i r g i n i a .  
Some o f  t h e  f i n d i n g s  a r e :
A g r i c u l t u r a l  i n s t r u c t i o n ,  t o  be  o f  maximum b e n e f i t  t o  
s t u d e n t s ,  m u s t  be  t a u g h t  by  i n s t r u c t o r s  who a r e  w e l l  t r a i n e d  
a n d  who r e m a i n  a b r e a s t  o f  new d e v e l o p m e n t s .  To d e t e r m i n e  
n e e d s  and  d e s i r e s  o f  v o c a t i o n a l  a g r i c u l t u r e  t e a c h e r s  f o r  
i n - s e r v i c e  t r a i n i n g  i n  a g r i c u l t u r a l  m e c h a n i c s  a r e a s ,  a  s t u d y  
was  r e c e n t l y  c o n d u c t e d  i n  West  V i r g i n i a .  An i n t e g r a l  p a r t  
o f  t h e  s t u d y  d e a l t  w i t h  t e a c h e r ' s  p r e f e r e n c e s  r e g a r d i n g  
l e n g t h ,  t i m e ,  and  l o c a t i o n  o f  sui tmer  i n - s e r v i c e  w o r k s h o p s  
d e s i g n e d  t o  m e e t  e x p r e s s e d  n e e d s .  I n f o r m a t i o n  was  o b t a i n e d  
t h r o u g h  q u e s t i o n n a i r e s  m a i l e d  t o  t h e  100 v o c a t i o n a l  a g r i c u l ­
t u r e  t e a c h e r s  o f  t h e  S t a t e .  D a t a  f ro m  82 u s a b l e  r e t u r n e d  
q u e s t i o n n a i r e s  w e r e  a n a l y z e d .
T e a c h e r s  w e r e  a s k e d  t o  i n d i c a t e  t h e i r  n e e d  f o r  a d d i t i o n a l  
t r a i n i n g  i n  42 s k i l l s  l i s t e d  u n d e r  t h e  e i g h t  m a j o r  c a t e g o r i e s  
o f  a g r i c u l t u r a l  m e c h a n i c s  w o r k .  S k i l l s  i n  w h ic h  t r a i n i n g  
n e e d s  w e r e  c o n s i d e r e d  g r e a t e s t  w e r e  p r i m a r i l y  i n  a g r i c u l t u r a l  
pow er  a n d  e l e c t r i f i c a t i o n .
R e c i p i e n t s  o f  t h e  q u e s t i o n n a i r e  w e r e  r e q u e s t e d  t o  r a n k  
t h e  e i g h t  a g r i c u l t u r a l  m e c h a n i c s  a r e a s  a s  t o  p r i o r i t y  
p r e f e r e n c e s ,  i . e . ,  w h i c h  a r e a  s h o u l d  be o f f e r e d  f i r s t ,  
s e c o n d ,  t h i r d ,  e t c . ,  i n  i n - s e r v i c e  w o r k s h o p s .  A summary o f  
t h e s e  d a t a  i s  p r e s e n t e d  i n  T a b l e  1.
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T a b l e  1
R a n k i n g  o f  A g r i c u l t u r a l  M e c h a n i c s  A r e a s  by 
I n - s e r v i c e  T r a i n i n g  P r i o r i t i e s
Rank A re a P e r c e n t a g e
1 A g r i c u l t u r a l  M a c h i n e r y 7 6 . 8
2 A g r i c u l t u r a l  Power 6 4 , 7
3 Shop S k i l l s 5 8 . 6
4 S t r u c t u r e s  and  E n v i r o n m e n t 4 7 . 7
5 E le c  t r i  f i c a t i o n 4 7 . 5
6 A g r i c u l t u r a l  M e c h a n i c s  M e th o d s 4 4 . 9
7 S o i l  and  W a t e r  M anagem ent 4 1 . 5
8 P r o c e s s i n g ,  H a n d l i n g ,  and  S t o r a g e  13 .4
O n ly  b i n a r y  p e r c e n t a g e s  a r e  i n c l u d e d  i n  t h e  summary 
i n d i c a t i n g  t o t a l  p e r c e n t a g e s  o f  t e a c h e r s  e x p r e s s i n g  p r i o r i t y  
f o r  t r a i n i n g  i n  t h e  t o p  f o u r  c a t e g o r i e s  w i t h i n  e a c h  m a j o r  
a r e a .  A l t h o u g h  n e e d  f o r  a d d i t i o n a l  s k i l l  t r a i n i n g  i n  a g r i ­
c u l t u r a l  m a c h i n e r y  was  p e r c e i v e d  a s  som ew hat  l e s s  t h a n  f o r  
pow er  and  e l e c t r i f i c a t i o n ,  t e a c h e r s  g a v e  t o p  p r i o r i t y  to  
i n - s e r v i c e  w o r k s h o p s  i n  t h e  a r e a  o f  m a c h i n e r y .
N e a r l y  h a l f  t h e  t e a c h e r s  r e s p o n d i n g  i n d i c a t e d  a d e f i n i t e  
d e s i r e  t o  a t t e n d  i n - s e r v i c e  w o r k s h o p s  d e s i g n e d  t o  u p g r a d e  
s k i l l s  i n  a g r i c u l t u r a l  m e c h a n i c s .  A n o t h e r  47 p e r  c e n t  
w ou ld  a t t e n d  i f  c i r c u m s t a n c e s  a l l o w e d .  O n ly  t h r e e  t e a c h e r s ,  
a l l  n e a r  r e t i r e m e n t ,  s a i d  t h e y  w ou ld  n o t  p a r t i c i p a t e .
S i x t y - f i v e  p e r  c e n i  o f  t h e  r e s p o n d e n t s  e x p r e s s e d  a 
p r e f e r e n c e  f o r  w o r k s h o p s  t o  be  h e l d  a t  l o c a l  h i g h  s c h o o l s  
w i t h i n  t h e i r  own v o c a t i o n a l  a g r i c u l t u r e  d i s t r i c t s .  The 
r e m a i n d e r  p r e f e r r e d  w o r k s h o p s  on  one  o f  t h e  two c o l l e g e  
c a m p u s e s .  N e a r l y  64 p e r  c e n t  a t t a c h e d  i m p o r t a n c e  t o  t h e  
o f f e r i n g  o f  c o l l e g e  c r e d i t  f o r  w o r k s h o p  a t t e n d a n c e .
A d i s t i n c t  m a j o r i t y  o f  t e a c h e r s  p r e f e r r e d  t h a t  w o r k s h o p s  
be h e l d  d u r i n g  t h e  m on th  o f  J u l y .  A u g u s t  was t h e  s e c o n d  
c h o i c e .  W o rk s h o p s  a week i n  d u r a t i o n  a p p e a r e d  t o  be t h e  
m o s t  s u i t a b l e ,  w i t h  few e x p r e s s i n g  i n t e r e s t  i n  l o n g e r  p e r i o d s  
o f  t r a i n i n g .
S t a t i s t i c a l  a n a l y s i s  i n d i c a t e d  l i t t l e  r e l a t i o n s h i p s  
b e t w e e n  e x p r e s s e d  n e e d s  a n d  p r e - s e r v i c e  c o u r s e s  t a k e n ,  p r e ­
v i o u s  i n - s e r v i c e  w o r k ,  o r  t e a c h i n g  e x p e r i e n c e .  The a n a l y s i s  
d i d ,  h o w e v e r ,  I n d i c a t e  a s i g n i f i c a n t  l e s s e n i n g  ol  p e r c e i v e d  
n e e d s  i n  a g r i c u l t u r a l  power  s k i l l s  and w e l d i n g  when t e a c h e r s  
had t a k e n  Lhe c o u r s e s  " A g r i c u l t u r a l  E n g i n e s "  and  " W e l d i n g  
and  H e a t  T r a n s f e r "  a s  u n d e r g r a d u a t e s .
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The f o l l o w i n g  r e c o n a n e n d a t l o n s  w e r e  m a d e ,  b a s e d  on  
a n a l y s i s  o f  d a t a  o b t a i n e d ,  a s  a  m e an s  o f  I m p r o v i n g  t h e  
v o c a t i o n a l  a g r i c u l t u r e  t e a c h e r ' s  s k i l l  i n  a g r i c u l t u r a l  
m e c h a n i c s :
1.  S t u d e n t s  e n r o l l e d  i n  a g r i c u l t u r a l  e d u c a t i o n  s h o u l d  
t a k e  t h e  c o u r s e s  " A g r i c u l t u r a l  E n g i n e s "  a n d  " W e l d ­
i n g  a n d  H e a t  T r a n s f e r "  p l u s  a n  a d d i t i o n a l  n i n e  
h o u r s  i n  a g r i c u l t u r a l  m e c h a n i c s  t r a i n i n g .
2 .  One w eek  i n - s e r v i c e  w o r k s h o p s  i n  a g r i c u l t u r a l  
m e c h a n i c s  s h o u l d  be  h e l d  i n  l o c a l  v o c a t i o n a l  a g r i c u l ­
t u r e  d i s t r i c t  H igh  s c h o o l s  d u r i n g  t h e  m o n th  o f  J u l y .  
C o l l e g e  c r e d i t  s h o u l d  be  o f f e r e d  f o r  p a r t i c i p a t i o n .
3 .  W o r k s h o p s  s h o u l d  be  p l a n n e d  t o  d e v e l o p  s k i l l s  i n  
p r i o r i t y  a r e a s  o f  g r e a t e s t  p e r c e i v e d  n e e d s .
4 .  I n - s e r v i c e  t r a i n i n g  s h o u l d  be  p r a c t i c a l  i n  n a t u r e ,  
a n d  t e a c h i n g  m a t e r i a l s  u s e d  i n  w o r k s h o p s  s h o u l d  be  
made a v a i l a b l e  f o r  t e a c h e r s '  u s e  i n  l o c a l  p r o g r a m s .
I n s t r u c t i o n  i n  f a r m  po w er  m a c h i n e r y  i s  v e r y  i m p o r t a n t  t o  t h e
f a r m e r  h i m s e l f .  I n  a s t u d y  by  Norman D. S k a d b u r g  ( 4 7 : 1 1 2 ) ,  a g r i c u l t u r a l
i n s t r u c t o r ,  W i l l i a m s b u r g ,  I o w a ,  t h e  i m p o r t a n c e  o f  c e r t a i n  m e c h a n i c a l
s k i l l s  w e r e  r a n k e d .  As n o t e d  i n  Mr.  S k a d b u r g 1s f i n d i n g s ,  k n o w l e d g e
i n  t h e  a r e a  o f  f a r m  p o w e r  was  t h e  h i g h e s t  r a n k i n g  i n  i m p o r t a n c e .  Some
o f  h i s  f i n d i n g s  w e r e  a s  f o l l o w s :
A g r i c u l t u r a l  m e c h a n i c s  s k i l l s  s h o u l d  a i d  t h e  b o y  when 
h e  e n t e r s  f a r m i n g .  By c o n d u c t i n g  a s u r v e y  o f  f a r m e r s  I 
f e l t  I c o u L d  f i n d  how v a l u a b l e  t h e  f a r m e r s  f e l t  c e r t a i n  
s k i l l s  o r  a b i l i t i e s  w e r e  i n  t h e i r  f a rm  o p e r a t i o n .
I  f e l t  I c o u l d  r e v a m p  my a g r i c u l t u r a l  m e c h a n i c s  
p r o g r a m  when  I t a b u l a t e d  t h e  r e s u l t s  o f  my s u r v e y .  Some 
s k i l l s  o r  a b i l i t i e s  s h o u l d  be a d d e d  t o  t h e  p r o g r a m ,  o t h e r  
s k i l l s  e l i m i n a t e d ,  and  t h e  t i m e  s p e n t  on  o t h e r s  e i t h e r  
l e n g t h e n e d  o r  s h o r t e n e d .
A s u r v e y  fo rm  c o n s i s t i n g  o f  a g r i c u l t u r a l  m e c h a n i c s  
s k i l l s  i n  t h e  a r e a s  o f  c a r p e n t r y ,  w e l d i n g  and  m e t a l s ,  c o n ­
c r e t e ,  g a s o l i n e  e n g i n e s ,  e l e c t r i c i t y  a n d  e l e c t r i c  m o t o r s ,  
a n d  t r a c t o r  a n d  m a c h i n e r y  p o w e r  a n d  m a n a g e m e n t  w e r e  m a i l e d  
t o  f a r m e r s  i n  t h e  s c h o o l  d i s t r i c t .  The  f a r m e r s  w e r e  a s k e d  
t o  i n d i c a t e  how v a l u a b l e  t h e  64 a g r i c u l t u r a l  m e c h a n i c s  
s k i l l s  o r  a b i l i t i e s  on  t h e  s u r v e y  w e r e  i n  t h e i r  f a r m i n g  
o p e r a t i o n .  The c l a s s i f i c a t i o n s  f ro m  w h i c h  Lhey c o u l d  
c h o o s e  w e re  a:; f o l l o w s :
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V ery  V a l u a b l e 4
V a l u a b l e 3
Some V a lu e 2
L i t t l e  V a lu e 1
No V a lu e 0
A l l  o f  t h e  64 s k i l l s  i n  t h e  s u r v e y  c o u l d  be  t a u g h t  i n  o u r  
a g r i c u l t u r a l  m e c h a n i c s  l a b o r a t o r y  i n  t h e  W i l l i a m s b u r g  
C o n m u n i ty  S c h o o l s .
The mean v a l u e  f o r  t h e  s k i l l s  i n  e a c h  a g r i c u l t u r a l  
m e c h a n i c s  a r e a  s u r v e y e d  w ere  c a l c u l a t e d  a s  f o l l o w s :
T r a c t o r  and  M a c h i n e r y  Power  and  M gt .  3 .3 1
W e l d i n g  a n d  M e t a l s  2 , 8 0
E l e c t r i c i t y  and  E l e c t r i c  M o t o r s  2 . 7 9
C o n c r e t e  2 . 7 2
G a s o l i n e  E n g i n e s  2 .6 7
C a r p e n t r y  2 . 5 2
A l l  o f  t h e  s k i l l s  o r  ab  i 1 i  t  i e s  i n  t h e  s u r v e y  a r e  r a t e d  
a c c o r d i n g  t o  t h e i r  mean v a l u e .  4 . 0 0  m e an s  t h e  s k i l l  o r  
a b i l i t y  was c o n s i d e r e d  v e r y  v a l u a b l e  by  a l l  t h e  f a r m e r s  
s u r v e y e d .  0 . 0 0  m e an s  t h a t  a l l  f a r m e r s  c o n s i d e r e d  t h e  s k i l l  
o r  a b i l i t y  t o  h a v e  no v a l u e .  The mean v a l u e s  a r e  l i s t e d  
b e l o w  f o r  a l l  t h e  s k i l l s  s u r v e y e d .
3 . 5 0  -  4 . 0 0
1. Read and  i n t e r p r e t  o p e r a t o r ’ s  m a n u a l s  f o r  t r a c t o r s  and  
mach i n e r y .
2 .  L u b r i c a t e  and  s e r v i c e  t r a c t o r s .
3 .  S a f e l y  o p e r a t e  a  t r a c t o r .
4 .  M a i n t e n a n c e  a n d  g e n e r a l  r e p a i r  o f  t r a c t o r s .
5 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  p l a n t e r s .
6 .  O p e r a t e  and  m a i n t a i n  an  e l e c t r i c  a r c  w e l d e r .
3 . 0 0  -  3 . 4 9
1.  I n s t a l l  and  a d j u s t  a c o i l ,  c o n d e n s e r ,  p o i n t s ,  and s p a r k  
p l u g s .
2 .  Make common a r c  w e l d s  i n  f o u r  p o s i t i o n s .
3 .  U n d e r s t a n d  t h e  p r i n c i p l e s  o f  h y d r a u l i c s .
4 .  S e l e c t  a r c  w e l d i n g s  e l e c t r o d e s .
5 .  C o n s t r u c t  and  r e p a i r  b u i l d i n g s  and  e q u i p m e n t .
6 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  c u l t i v a t o r s .
7 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  p l o w s .
8 .  S e l e c t i o n  o f  f u e l s ,  o i l s ,  and  g r e a s e s .
9 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  m o w ers .
10 .  L a y i n g  o u t  a b u i l d i n g  f o u n d a t i o n .
11 .  C u t  w i t h  a n  e l e c t r i c  a r c  w e l d e r .
12.  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  b a l e r s .
13. S e l e c t ,  o p e r a L e ,  a d j u s t ,  and  m a i n t a i n  c o r n  p i c k e r s .
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1 4 .  U n d e r s t a n d  t h e  p r i n c i p l e s  o f  t h e  two a n d  f o u r  c y c l e  
e n g i n e s .
15 .  L u b r i c a t e ,  s e r v i c e ,  and  m a i n t a i n  s m a l l  g a s o l i n e  e n g i n e s .
16 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  a n d  m a i n t a i n  d i s k s .
17 .  M a i n t a i n  a n d  r e p l a c e  f u s e s ,  t i m e  d e l a y ,  and  o v e r l o a d  
d e v i c e s .
18.  S e l e c t ,  o p e r a t e ,  a d j u s t ,  a n d  m a i n t a i n  g r a i n  d r i l l s .
1 9 .  S e l e c t ,  i d e n t i f y ,  a n d  f i g u r e  c o s t  o f  l u m b e r  a n d  b u i l d i n g  
m a t e r i a l s .
2 0 .  S e l e c t ,  u s e ,  i n s t a l l ,  a n d  m a i n t a i n  e l e c t r i c  s w i t c h e s .
21 .  B u i l d i n g  fo rm s  f o r  c o n c r e t e .
2 2 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  and  m a i n t a i n  m a n u re  s p r e a d e r s .
2 . 5 0  -  2 . 9 9
1.  R e p l a c e  and  r e p a i r  i n a d e q u a t e  w i r i n g .
2 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  a n d  m a i n t a i n  f i e l d  c h o p p e r s .
3 .  Make m i n o r  r e p a i r s ,  c L e a n ,  and  s e r v i c e  e l e c t r i c  m o t o r s ,
4 .  S e l e c t ,  o p e r a t e ,  a d j u s t ,  a n d  m a i n t a i n  e l e v a t o r s ,  a u g e r s ,  
and  c o n v e y o r s .
5 .  O p e r a t e  and  m a i n t a i n  h a n d  p o w e r  t o o l s .
6 .  I d e n t i f y  and  s e l e c t  n a i l s ,  s c r e w s ,  a n d  o t h e r  b u i l d i n g  
h a r d w a r e .
7 .  S e l e c t  w i r e  s i z e  f o r  a c i r c u i t .
8 .  O p e r a t e  a n d  m a i n t a i n  a s o l d e r i n g  i r o n .
9 .  M i x i n g ,  c a s t i n g ,  f i n i s h i n g ,  and  c u r i n g  c o n c r e t e .
10.  U n d e r s t a n d  a n d  w i r e  s e r i e s ,  p a r a l l e l ,  a n d  c o m b i n a t i o n
c i r c u i t s .
11 .  R e p l a c e  a n d  r e p a i r  i n a d e q u a t e  w i r i n g .
12 .  B r a z e  and  w e l d  m e t a l  w i t h  o x y a c e t y l e n e .
13.  Lay o u t  a n d  c u t  b r a c e s  a n d  r a f t e r s  u s i n g  t h e  f a r m i n g  
s q u a r e .
14 .  Bend ,  c u t ,  f i l e ,  d r i l l ,  and  s q u a r e  c o l d  m e t a l .
15 .  C u t  and  t a p  t h r e a d s .
16 .  A t t a c h  a n d  a d j u s t  g a u g e s  a n d  r e g u l a t o r s  f o r  g a s  w e l d i n g .
17 .  S e t  up o x y a c e t y l e n e  w e l d e r ,  l i g h t  a n d  a d j u s t  f l a m e s .
18 .  S e l e c t i o n ,  a p p l i c a t i o n ,  a n d  m a i n t e n a n c e  o f  r o o f i n g
m a t e r  i a l  s .
19.  O p e r a t e  a  t i m i n g  l i g h t .
2 . 0 0  -  2 . 4 9
1.  C u t  w i t h  o x y a c e t y l e n e .
2 .  S h a p e ,  ben d  and  c u t  h o t  m e t a l .
3 .  S e l e c t  p r o p e r  f l u x  r o d s  and  t i p s  f o r  g a s  w e l d i n g .
4 .  U se ,  a d j u s t ,  s h a r p e n ,  and  m a i n t a i n  han d  w o o d w o rk in g  t o o l s .
5 .  P r o p e r  p r o p o r t i o n i n g  o f  i n g r e d i e n t s  f o r  q u a l i t y  c o n c r e t e .
6 .  L ay ,  r e i n f o r c e ,  and  w a t e r p r o o f  c o n c r e t e  b l o c k s .
7 .  U n d e r s t a n d  t h e  o p e r a t i o n  o f  t h e  w a t t - h o u r  m e t e r ,  v o l t i -  
t n e t e r ,  and  a n m e t e r .
8 .  R e p a i r  and  o v e r h a u l  s m a l l  g a s o l i n e  e n g i n e s .
9 .  S e l e c t ,  u s e ,  and s t o r e  p a i n t  b r u s h e s  and  p a i n t .
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1 0 .  O v e r h a u l  t r a c t o r  e n g i n e s .
11 .  O p e r a t e  and  m a i n t a i n  l a r g e  p o w e r  t o o l s .
1 2 .  Read  a  m i c r o m e t e r .
1 . 9 9  a n d  B e low
1. S e l e c t  a n d  u s e  g l u e s .
The s u r v e y  i n d i c a t e d  f a r m e r s  f e e l  t h a t  s k i l l s  and 
a b i l i t i e s  i n  t h e  t r a c t o r  a n d  m a c h i n e r y  a r e a  a r e  t h e  m o s t  
v a l u a b l e  t o  t h e m .  T h i s  i s  d e f i n i t e l y  a n  a r e a  w h e re  t h e y  c a n  
t i e  i n  a d o l l a r  and  c e n t  r e t u r n  on  t h e i r  t i m e  i n v e s t e d .
They f i n d  a l l  t h e  a r e a s  v a l u a b l e ,  b u t  t h e y  r a t e  t h e  c a r ­
p e n t r y  a r e a s  t h e  l o w e s t .
I  f e e l  s k i l l s  and  a b i l i t i e s  a r e  v e r y  i m p o r t a n t ,  b u t  t h e  
b o y s  m u s t  be  e x p o s e d  t o  many a r e a s  so  t h e y  w i l l  know w h a t ' s  
a v a i l a b l e  i n  a l l  p h a s e s  o f  a g r i c u l t u r a l  m e c h a n i c s .  A l e t t e r  
f rom a f a r m e r  h e l p e d  p o i n t  o u t  t h a t  i t  i s  i m p o s s i b l e  to  make 
t h e  b o y s  e x p e r t s  i n  t h e s e  d i f f e r e n t  a r e a s ,  b u t  t h a t  t h e  b o y s  
s h o u l d  be  made a w a r e  o f  t h e  p o s s i b i l i t i e s  i n  a l l  a r e a s .
The s u r v e y  p o i n t s  o u t  t o  me w h a t  s k i l l s  a r e  c o n s i d e r e d  
v a l u a b l e  by t h o s e  i n  f a r m i n g ,  I  am i n  t e a c h i n g  t o  e d u c a t e  
b o y s  t h e  b e s t  I  know how,  a n d  I  f e e l  t h i s  s u r v e y  w i l l  a i d  
me i n  r e a c h i n g  t h i s  g o a l .
F a n n e r s  s e e  a g r e a t  n e e d  f o r  t r a i n i n g  p r o g r a m s  i n  f a r m  pow er  a s  
r e p o r t e d  i n  a s u r v e y  c o n d u c t e d  b y  t h e  P r o f e s s i o n a l  F a r m e r s  o f  A m e r i c a .  
( 2 9 : 2 4 )  S e r v i c e  and  r e p a i r  o f  t h e i r  e q u i p m e n t  was o n e  o f  t h e  m o s t  
f r e q u e n t  c o m p l a i n t s  e x p r e s s e d  a g a i n s t  m a c h i n e r y  and  im p l e m e n t  d e a l e r s .
. . .  p o o r l y  t r a i n e d  o r  i n d i f f e r e n t  m e c h a n i c s  and  shop  
p e r s o n n e l  w e re  c i t e d  i n  more  t h a n  20 c a s e s  and  w e re  f r e ­
q u e n t l y  b la m e d  f o r  i n c r e a s i n g  r a t h e r  t h a n  c u r i n g  p r o b l e m s .  
S e v e r a l  s a i d  t h e i r  d e a l e r s  d i d n ' t  h a v e  e n o u g h  s e r v i c e m e n ,  
and  one  s a i d ,  *He t r i e s  h a r d  b u t  c a n ' t  k e e p  q u a l i f i e d  h e l p . '  
A n o t h e r  c o m p l a i n e d ,  'He  n e e d s  a b e t t e r  d i e s e l  m e c h a n i c . '
I n a d e q u a t e  d e a l e r  s e r v i c e  f a c i l i t i e s  and  w o r k i n g  c o n d i ­
t i o n s  p l u s  s lo w  r e p a i r  s e r v i c e  w e r e  a d d i t i o n a l  s o r e  s p o t s  
w i t h  s e v e r a l  t r a c t o r  o w n e r s .  One s a i d ,  ' S e r v i c e m e n  a r e  v e r y  
c a r e l e s s  a b o u t  s c r a t c h i n g  p a i n t  on  h o o d s ,  e t c . '  S e v e r a l  
s a i d  d e a l e r  s e r v i c e  w ork  was  b o t h  s l o w  and  s l o p p y .  One u s e r  
co m m en te d ,  'T im e  g e t s  away f ro m  h i m - - w a s  s u p p o s e d  t o  s e r v i c e  
t r a c t o r  i n  w i n t e r ,  b u t  w a i t e d  t i l l  s p r i n g  w ork  s t a r t e d . '
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A n o t h e r  u s e r ,  d e a l i n g  w i t h  a  company s t o r e ,  s a i d ,  'We 
ha d  o n l y  m i n o r  p r o b l e m s ,  b u t  t h e y  c o u l d n ' t  seem t o  f i x  them,  
t o o k  f i v e  t i m e s  t o  f i x  some t r o u b l e s . '  A n o t h e r  s a i d  h i s  
d e a l e r  i s  ' t o o  b u s y  r e p a i r i n g  e q u i p m e n t  h i m s e l f - - n e e d s  more  
m e c h a n i c s . '
W i th  t h e  i n c r e a s i n g  v a l u e  o f  t h e  f a r m e r ' s  m a c h i n e r y  i n v e n t o r y ,  
i n c r e a s e d  c o m p l e x i t y  o f  t h e  m a c h i n e s  and  t h e  i n c r e a s e d  s k i l 1 n e c e s s a r y  
to  s e r v i c e  t h e s e  u n i t s ,  a d e q u a t e  p r o g r a m s  o f  i n s t r u c t i o n  m u s t  be p r o ­
v i d e d .  I n  t h e  a r e a  o f  fa rm power  t h e  n e e d  i s  i m n e d i a t e l y  r e c o g n i z e d  
t o  go bey o n d  t h e o r y . Once t h e o r y  h a s  b e e n  t a u g h t , t h e  s t u d e n t  m u s t  
be  g i v e n  h a n d s - o n  e x p e r i e n c e .  I n  o r d e r  t o  be a b l e  t o  p e r f o r m  t h e  t a s k  
i n  a n  a c c e p t a b l e  m a n n e r  t h e  s t u d e n t  m u s t  be g i v e n  a c h a n c e  t o  l e a r n  
u n d e r  a n  i n s t r u c t i o n a l  s i t u a t i o n  t h a t  i n c l u d e s  p e r f o r m a n c e  a s  w e l l  a s  
t h e o r y .
The F u t u r e  o f  Farm M a c h i n e r y
L a r g e r  s i z e d  e q u i p m e n t  o f  t h e  same b a s i c  t y p e  and d e s i g n  seem 
t o  be  w ha t  m o s t  e x p e r t s  i n  t h e  f a rm  pow er  f i e l d  p r e d i c t .  The d i e s e l  
e n g i n e  w i l l  c o n t i n u e  t o  be t h e  p r e d o m i n a t e  s o u r c e  o f  power  u s e d  i n  
a g r i c u l t u r a l  e q u i p m e n t .  The p r o f e s s i o n  o f  f a r m i n g  w i l l  be  more  com­
p l i c a t e d  t h a n  e v e r  b e f o r e  i n  t h e  h i s t o r y  o f  m a n k in d .
George  Coneyhy ( 3 3 : 1 2 )  r e c e n t l y  made p r e d i c t i o n s  o f  wha t  he f e l t  
t h e  1 9 8 0 ' s  h e l d  i n  s t o r e  f o r  f a rm  e q u i p m e n t .
I n  t r a c t o r  h o r s e p o w e r  s t r a t e g y  i t  t a k e s  a b o u t  a 10 p e r  
c e n t  i n c r e a s e  t o  be v i s i b l e  and a 20 p e r  c e n t  i n c r e a s e  i s  
n e c e s s a r y  t o  a l l o w  s i m i l a r  o p e r a t i o n  i n  t h e  n e x t  g e a r .  T h u s ,  
a 4 0  h o r s e p o w e r  c h o r e  t r a c t o r  w o u ld  n e e d  e i g h t  more  by  t h i s  
c r i t e r i o n ,  w h i l e  a 200 h o r s e p o w e r  u n i t  wou ld  n e e d  40  more 
and a 350 h o r s e p o w e r  wou ld  r e q u i r e  70 m o r e .
My p o i n t  i s  t h a t  q u a n tu m  jumps  i n  l a r g e r  t r a c t o r s  w i l l  
be l a r g e r .  Today  a ' l a r g e *  u n i t  o f  h o r s e p o w e r  s e l l s  f o r  
a b o u t  $170 ,  w h ich  i s  c h o a p - - a n d  c h e a p e r  t h a n  a ' s m a l l '  
h o r s e p o w e r .  T h i s  means  300  h o r s e p o w e r  c o s t  a b o u t  $ 5 1 , 0 0 0
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a n d  4 5 0  h o r s e p o w e r  w i l l  c o s t  a b o u t  $ 2 5 , 0 0 0  m o r e .  O b v i o u s l y ,  
t h e  c u s t o m e r  w i l l  e x p e c t  a p p r o p r i a t e  e a r n i n g  c a p a b i l i t y  f o r  
t h e  i n c r e m e n t a l  i n v e s t m e n t .
What a b o u t  e n g i n e s ?  D e s p i t e  a l t e r n a t e  r e s e a r c h ,  we s e e  
t h e  d i e s e l  a s  d o m i n a t i n g  t h e  n e x t  15 y e a r s .  The  b r e a k  e v e n  
p o i n t ,  a t  w h ic h  a d i e s e l ' s  c a p i t a l  c o s t  i s  o f f s e t  by  
o p e r a t i n g  econom y ,  h a s  s t e a d i l y  d e c l i n e d .  E u r o p e  h a s  a l r e a d y  
e s s e n t i a l l y  d i e s e l i z e d  i t s  a g r i c u l t u r e .  T h e r e  w i l l  be  f u r t h e r  
d i e s e l  p r o g r e s s  t o  a c c e p t  w i d e r  r a n g e s  o f  f u e l s  and  r e d u c e  
n o i s e  l e v e l s .  The 1 9 8 0 ' s  d i e s e l  w i l l  p r o v i d e  a b e t t e r  p o w e r /  
w e i g h t  r a t i o  w i t h  g r e a t e r  u s e  o f  t u r b o c h a r g e r s  and  i n t e r ­
c o o l e r s .
R o b e r t  D. W isem er  ( 5 3 : 2 0 ) ,  m a n a g e r  o f  P r o d u c t  T e c h n o l o g y ,  D e e r e  
and  Company,  a l s o  commented  upon  t h e  f u t u r e  o f  a g r i c u l t u r a l  e q u i p m e n t  
a n d  i t s  pow er  s o u r c e .
I n  C e n t u r y  21 t h e  f a r m e r  w i l l  be more  c o m p l e t e l y  i n t e ­
g r a t e d  i n t o  t h e  f o o d  p r o d u c t i o n  a n d  p r o c e s s i n g  s e g m e n t  o f  
o f  a g r i - b u s i n e s s .  The f a r m e r  w i l l  e x p a n d  h i s  e c o n o m ic  b a s e  
by a d d i n g  v a l u e  t o  h i s  c r o p s  t h r o u g h  t h e  s p e c i f i c  f o o d  p r o ­
c e s s i n g  r o u t i n e s  h e  c o m p l e t e s .  T h i s  p r o c e s s i n g  may b e g i n  
a s  t h e  c r o p  i s  t r a n s p o r t e d  f ro m  f i e l d  t o  f a r m s t e a d ,  t o  t h e  
s h i p p i n g  t e r m i n a l ,  o r  t o  t h e  f i n a l  fo o d  p r o c e s s o r .
W h i l e  t h e  d i e s e l  e n g i n e  w i l l  r e m a i n  t h e  m a i n  pow er  
s o u r c e  f o r  f i e l d  m a c h i n e s  and  f o r  t h e  new f o o d  p r o c e s s i n g  
m a c h i n e s ,  i t  w i l l  become more  e f f i c i e n t ,  p o s s e s s  a  m u l t i ­
f u e l  c a p a b i l i t y ,  a n d  d e l i v e r  h i g h e r  s p e c i f i c  p o w e r .
A q u a c u l t u r e - - f a r m i n g  t h e  s e a s - - w i l l  p r o v i d e  a s i g n i ­
f i c a n t  p o r t i o n  o f  t h e  w o r l d  fo o d  s u p p l y  i n  C e n t u r y  2 1 .  
P r o d u c t i o n  o f  k e l p  u s i n g  n u t r i e n t  r i c h  d e e p  s e a w a t e r  i s  
p o s s i b l e  b u t  r e q u i r e s  t h e  d e v e l o p m e n t  o f  m e c h a n i c a l  b e d s ,  
s e a w a t e r  f a n s  o r  t u r b i n e s ,  and  h a r v e s t e r s .
F i e l d  c r o p s ,  p a r t i c u l a r l y  c o r n  and  w h e a t ,  w i l l  s u p p l y  
new f o o d s .  B o th  c r o p s  w i l l  p r o d u c e  t h e i r  own n i t r o g e n ,  a s  
a l f a l f a  and  s o y b e a n s  now d o .
New a g r i c u l t u r a l  m a c h i n e r y  s y s t e m s  f o r  t h e  d e v e l o p i n g  
c o u n t r i e s  w i l l  p l a c e  l e s s  e m p h a s i s  on  m i n i m i z i n g  l a b o r  and 
m ore  on o p t i m i z i n g  a v a i l a b l e  r e s o u r c e s .  I n  t h o s e  n a t i o n s  
a r a b l e  l a n d  i s  a  l i m i t e d  r e s o u r c e :  l a b o r  i s  n o t .  The new
s y s t e m s  w i l l  e n a b l e  t h e  f a r m e r  t o  i n c r e a s e  p r o d u c t i o n  
b e y o n d  t h e  s u b s i s t e n c e  l e v e l  t h r o u g h  d o u b l e  c r o p p i n g ,  
s t u r d i e r  p l a n t s ,  and  m ore  e f f i c i e n t  p l a n t  m a i n t e n a n c e .
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Some l e a d e r s  i n  t h e  fa rm  power f i e l d  made p r e d i c t i o n s  o f  v a s t  
c h a n g e s  i n  t h e  e q u i p m e n t  f a r m e r s  o f  t h e  f u t u r e  w i l l  be  u s i n g .  Some 
f e l t  t h e  i m p o r t a n c e  o f  t h e  d i e s e l  a s  a power  s o u r c e  would  c o n t i n u e  
w h i l e  o t h e r s  s u c h  a s  The S o c i e t y  o f  A g r i c u l t u r a l  E n g i n e e r s  ( 4 8 : 1 )  f o r e ­
c a s t  t h e  a d o p t i o n  o f  new s o u r c e s  o f  e n e r g y .
By t h e  y e a r  2001 f i e l d  m a c h i n e s  w i l l  be c o n t r o l l e d  by 
c o m p u t e r  t a p e s  and  g u i d e d  by  b u r i e d  w i r e s  o r  s e n s i n g  d e v i c e s .
The w i d t h  o f  c r o p p i n g  s t r i p s  c a n  be m a tc h e d  t o  th e  s i z e  o f  
t h e  n e c e s s a r y  e q u i p m e n t  f o r  t h a t  c r o p .  S o i l  c o m p a c t i o n  t h u s  
w i l l  c e a s e  t o  be a p r o b le m  b e c a u s e  t r a c t o r s  and o t h e r  f i e l d  
e q u i p m e n t  do n o t  c o n t a c t  t h e  s o i l  a r e a s  i n  w h ic h  c r o p s  a r e  
g row n .  I n s t e a d ,  e q u i p m e n t  t r a f f i c  l a n e s  w i l l  be u s e d  to  
im prove  t r a c t i o n  and t o  c h a n n e l  t h e  r a i n f a l l  t o  t h e  c r o p s .
A n e t w o r k  o f  s u b s u r f a c e  i r r i g a t i o n  and  s e n s i n g  w i r e s  w i l l  be 
b e lo w  t h o s e  t r a f f i c  l a n e s .
One o p e r a t o r  t h e n  c a n  m o n i t o r  t h e  a u t o m a t e d  movement o f  
a f l e e t  o f  f i e l d  m a c h i n e s  f rom a c o n t r o l  t o w e r .  Those  s e l f -  
p r o p e l l e d  m a c h i n e s  c a n  h a r v e s t  and  p r o c e s s  one  c r o p  a s  t h e y  
w i l l  s i m u l t a n e o u s l y  p r e p a r e  t h e  s e e d b e d  and p l a n t  a n o t h e r  
c r o p  i n  th e  same p a s s .  Some a i r b o r n e  e q u i p m e n t  c a n  a p p l y
f e r t i l i z e r  and c h e m i c a l s  on t h e  l a r g e r  f a r m s .  Land w i l l
be d o u b l e - c r o p p e d ,  even  t r i p l e - c r o p p e d  t o  a c h i e v e  n ee d e d  
p r o d u c t  i o n .
By th e  y e a r  2001 t h a t  f i e l d  e q u i p m e n t  w i l l  be powered  
by n u c l e a r  e n e r g y  o r  e l e c t r o - m e c h a n i c a l  e n e r g y .  S o l a r  
h e a t i n g  s y s t e m s  a r e  b u i l t  i n t o  t h e  s u p e r s t r u c t u r e s  o f  
b u i l d i n g s  t o  p r o v i d e  e n e r g y  f o r  c r o p  d r y i n g  and  f o r  human 
and a n i m a l  c o m f o r t  h e a t i n g .
F a rm e r s  w i l l  no l o n g e r  buy i n d i v i d u a l  p i e c e s  o f  e q u i p ­
ment b u t  e n t i r e  s y s t e m s  Lhat  p r o v i d e  th e  a p p r o p r i a t e  d e g r e e  
o f  m e c h a n i z a t i o n  f o r  t h e i r  o p e r a t i o n s .  C om ple te  c o m p u t e r i z e d  
e q u i p m e n t  su m m a r ie s  w i l l  p r o v i d e  r e l i a b l e  management a i d s .
The fa rm  e q u i p m e n t  d e a l e r  w i l l  t h e n  a d v i s e  h i s  c l i e n t s  
i n  an  i n c r e a s i n g l y  c o m p r e h e n s i v e  s c o p e .  He o f f e r s  i n s u r a n c e .
He o f f e r s  f i n a n c i a l ,  e n g i n e e r i n g ,  management and c o n s u l t i n g  
s e r v L c e s .  He w i l l  know w o r ld w id e  p r o d u c t  demand.  He w i l l  
p l a y  a key r o l e  i n  h i s  c u s t o m e r ' s  d e c i s i o n s ,  e s p e c i a l l y  i n  
s e l e c t i n g  t h e  p r o p e r  e q u i p m e n t  f l e e t  f o r  an  o p e r a t i o n - - i n  
a d d i t i o n  t o  h i s  t r a d i t i o n a l  r o l e  o f  p r o v i d i n g  m a c h i n e s ,  p a r t s ,  
s e r v i c e  and e q u i p m e n t .
The D e a l e r  P r o d u c t  S u p p o r t  C e n t e r  w i l l  be  e q u i p p e d  to  
a n a l y z e  e q u i p m e n t  and t o  d i a g n o s e  c u r r e n t  and  p o t e n t i a l  
m e c h a n i c a l  f a i l u r e s .  The module  c o n t a i n i n g  th e  p r o b l e m  a r e a
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c a n  Chen be  r e p l a c e d  d u r i n g  Che r e g u l a r  s e r v i c e ,  i n s p e c t i o n  
and  m a i n t e n a n c e  r o u t i n e .  T h u s  d o w n t im e  d u r i n g  t h e  r e g u l a r  
p r o d u c t i v e  u s e  c y c l e  c a n  b e  v i r t u a l l y  e l i m i n a t e d .
L.  H.  H odges  ( 4 0 : 2 5 )  V i c e - P r e s i d e n t ,  T e c h n i c a l  A f f a i r s ,  J .  I .
C a s e  Company,  s e e s  a g r i c u l t u r a l  e q u i p m e n t  l i t e r a l l y  l e a v i n g  t h e  g r o u n d .  
H is  p r e d i c t i o n s  o f  a i r b o r n e  e q u i p m e n t  w i l l  s u r e l y  o f f e r  unknown c h a l ­
l e n g e s  t o  s e r v i c e  t e c h n i c i a n s  o f  t h e  f u t u r e .
I n  t h i s  c e n t u r y  we h a v e  s e e n  a t r e n d  to w a r d  l a r g e r  and  
l a r g e r  t r a c t o r s  a n d  o t h e r  f i e l d  e q u i p m e n t  t o  g e t  t h e  w ork  
done  f a s t e r .  By C e n t u r y  21 we w i l l  r e a c h  t h e  p r a c t i c a l  
l i m i t  i n  m a c h i n e r y  s i z e .  Then  we w i l l  s e e  a f a m i l y  o f  
s m a l l e r  m a c h i n e s  i n  t h e  f i e l d .  T h o s e  m a c h i n e s  w i l l  be 
o p e r a t e d  a n d  c o n t r o l l e d  f ro m  t h e  m o t h e r  s h i p - - a n d  t h e  t i m e  
u n d o u b t e d l y  w i l l  come when t h a t  m o t h e r  s h i p  i s  a i r b o r n e .
T h o s e  s m a l l  f i e l d  m a c h i n e s  w i l l  h a n d l e  a v a r i e t y  o f  f i e l d  
r o u t i n e s  q u i c k L y  and  w i t h  minimum s o i l  c o m p a c t i o n .
W h i l e  c o n s i d e r a b l e  r e s e a r c h  a l r e a d y  h a s  b e e n  do n e  on 
p r e c i s i o n  p l a n t i n g ,  d r a m a t i c  a d v a n c e s  a r e  a h e a d  h e r e .  Soon 
o u r  f a r m e r s  w i l l  be  l a y i n g  p r e p a c k a g e d  s e e d  i n  a c o n t i n u o u s  
t a p e  s t r i p .  Each s e e d  w i l l  be  p r o p e r l y  s p a c e d  h o r i z o n t a l l y  
and v e r t i c a l l y  f o r  maximum p l a n t  g r o w t h .  Each s e e d  t a p e  
w i l l  p r o v i d e  a l s o  t h e  p r o p e r  s o i l  n u t r i e n t s ,  g r o w t h  s t i m u ­
l a n t s  and  p e s t i c i d e s  f o r  t h e  e m e r g i n g  p l a n t .
R e g a r d l e s s  o f  t h e  d i r e c t i o n  f a r m  e q u i p m e n t  may t a k e  in  t h e  
f u t u r e  one  t h i n g  i s  c e r t a i n ;  t h e  n e e d  f o r  h i g h l y  t r a i n e d  s e r v i c e  
t e c h n i c i a n s  w i l l  i n c r e a s e .  P e r s o n s  m u s t  be  t r a i n e d  t o  s e r v i c e  and  
r e p a i r  t h e  new and  e x c i t i n g  m a c h i n e s  p r e d i c t e d  f o r  t h e  f u t u r e .  D e v e l o p ­
m en t  o f  new i d e a s  and  m a c h i n e s  c a n  o n l y  go a s  f a r  a s  p e o p l e  c a n  be 
t r a i n e d  t o  s e r v i c e  them .
The f u t u r e  seems t o  be b r i g h t  f o r  b o t h  t h e  d e s i g n e r s  o f  new 
e q u i p m e n t  and  t h o s e  e x p e c t e d  t o  r e p a i r  t h i s  m a c h i n e r y .
D e v e lo p m e n t  o f  I n s t r u c t i o n a l  M a t e r i a l s
P r e h i s t o r i c  c a v e  d w e l l e r s  d r e w  p i c t u r e s  o f  a n i m a l s  and  e v e n t s  
t h a t  i n f l u e n c e d  t h e i r  l i v e s  t h o u s a n d s  o f  y e a r s  a g o .  T h e s e ,  s o m e t i m e s ,
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c r u d e  d r a w i n g s  w e r e  p r o b a b l y  m a n ' s  f i r s t  a t t e m p t  a t  d e v e l o p i n g  i n s t r u c ­
t i o n a l  m a t e r i a l  f o r  o t h e r s  t o  f o l l o w .  Today  t h e s e  p i c t u r e s  a r e  d o i n g  
j u s t  t h a t ,  f o r  t h e y  a r e  s t u d i e d  by  m o d e rn  man t o  g i v e  a n  i n s i g h t  i n t o  
e a r l y  l i f e .
J o h n  Amos C o m e n io u s  ( 3 5 : 3 )  i s  g e n e r a l l y  c r e d i t e d  w i t h  b e i n g  t h e  
f a t h e r  o f  v i s u a l  e d u c a t i o n .  H i s  b o o k ,  O r b i s  P i c t u s  ( t r a n s l a t e d :
V i s i b l e  W or ld  o r  W o r ld  I l l u s t r a t e d ) , p u b l i s h e d  i n  N u re m b u rg ,  G erm any ,  
i n  1 6 5 7 ,  was  t h e  f i r s t  t o  u s e  p i c t u r e s  t o  i l l u s t r a t e  p o i n t s .  H ow e ve r ,  
e a r l y  e d u c a t o r s  f e l t  you n g  c h i l d r e n  w e r e  n o t  r e a d y  f o r  a f l o o d  o f  
a b s t r a c t i o n s ,  f o r  t h e y  w o u ld  g row  m e r r y  and  w i l l i n g l y  s u f f e r .
W i t h  t h e  a d v e n t  o f  f e d e r a l  money t h a t  c o u l d  be u s e d  t o  d e v e l o p  
new i n s t r u c t i o n a l  m a t e r i a l s  a n  u p s u r g e  o f  e f f o r t  and  p r o d u c t i o n  o c c u r r e d ,  
A l k i n  a n d  W in g a rd  ( 8 2 : 3 6 )  p o i n t e d  t h i s  o u t  i n  a s t u d y  c o n d u c t e d  a t  t h e  
U n i v e r s i t y  o f  C a l i f o r n i a ,  Los A n g e l e s .
Some o f  t h e i r  f i n d i n g s  w e r e :
I n s t r u c t i o n a l  p r o d u c t  d e v e l o p m e n t  a s  a t e c h n o l o g y  and  
c o m m e r c i a l  e n t e r p r i s e  i s  t h e  p r o g e n y  o f  t h e  p rogramm ed 
i n s t r u c t i o n  and  c u r r i c u l u m  d e v e l o p m e n t  m o v e m en ts  o f  t h e  l a t e  
f i f t i e s  and  e a r l y  s i x t i e s .  To s a y  t h a t  t h e  f i e l d  h a s  e x ­
p a n d e d  s i n c e  t h e n  de m e a n s  t h e  a r t  o f  u n d e r s t a t e m e n t . B ased  
on  p u b l i s h e d  l i s t i n g s  i n  t h e  E d u c a t i o n a l  P r o d u c t  I n f o r m a t i o n  
E x c h a n g e  ( E P I E ) , i n c l u d i n g  o n l y  t h e  m ore  p o p u l a r  p r o d u c t s ,  
t h e r e  h a s  b e e n  an  e s t i m a t e d  48% i n c r e a s e  i n  t h e  number  o f  
c o m m e r c i a l l y  a v a i l a b l e  p r o d u c t s ,  a n d  an  e s t i m a t e d  88% i n c r e a s e  
i n  t h e  number  o f  c o m m e r c i a l  p r o d u c e r s  f ro m  1967 t o  1970 .  
A c a d e m i c a l l y ,  we h a v e  n o t  o n l y  w i t n e s s e d  t h e  e s t a b l i s h m e n t  
o f  o v e r  20 r e g i o n a l  l a b o r a t o r i e s  and  R&D c e n t e r s  i n  r e c e n t  
y e a r s ,  b u t  t h e  e d u c a t i o n a l  l i t e r a t u r e  i s  a n n u a l l y  d e l u g e d  
w i t h  a r t i c l e s  d e s c r i b i n g  v a r i o u s  s c h e m e s  and  s y s t e m s  m o d e l s  
f o r  p r o d u c t  d e v e l o p m e n t  p r o c e d u r e s .  The c o m p l e x i t y  o f  
s u c h  m o d e l s  v a r y  c o n s i d e r a b l y  f rom  g e n e r a l  t h r e e -  a n d  
s i x - s t a g e  s c h e m e s  t o  c o m p r e h e n s i v e  s t e p - b y - s t e p  p r o c e d u r a l  
c h e c k  l i s t .
The p r i m a r y  f o c u s  o f  much o f  t h e  p a s t  and  c u r r e n t  R&D 
a c t i v i t y  h a s  b e e n  on r e f i n i n g  a n d  i m p r o v i n g  p r o d u c t  d e v e l o p ­
ment t e c h n o l o g y .  T h i s  q u e s t  f o r  c l e a r l y  d e f i n e d  and 
d o c u m e n te d  d e v e l o p m e n t  p r o c e d u r e s  h a s  u n d o u b t e d l y  r e s u l t e d
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i n  t h e  m ore  e f f i c i e n t  p r o d u c t i o n  o f  I m p ro v e d  i n s t r u c t i o n a l  
p r o d u c t s .  H o w e v e r ,  a n  i m p o r t a n t  a r e a  o f  t h e  R&D e f f o r t ,  
t h e  s p e c i f i c a t i o n  o f  g e n e r a l l y  a c c e p t e d  s t a n d a r d s  f o r
r e p o r t i n g  t h e  r e s u l t s  o f  t h e s e  p r o d u c t s  t o  p o t e n t i a l  u s e r s ,
haB b e e n  n e g l e c t e d .  C o n s e q u e n t l y ,  t h e r e  i s  a  p a u c i t y  o f  
c o n v e n i e n t l y  a s s e m b l e d  a n d  r e a d i l y  i n t e r p r e t a b l e  i n f o r m a ­
t i o n  t h a t  w o u ld  e n a b l e  u s e r s  t o  make a c c u r a t e  a n d  i n f o r m e d  
e v a l u a t i o n s  o f  d i f f e r e n t ,  b u t  c o m p a r a b l e ,  i n s t r u c t i o n a l  
p r o d u c  t s .
W i th  i n c r e a s e d  t e c h n o l o g y  i n  a g r i c u l t u r e  i t  h a s  become i m p e r a ­
t i v e  t h a t  f a r m e r s  s p e c i a l i z e  t o  i n c r e a s e  t h e i r  s c o p e  o f  p r o d u c t i o n .  By
t h e  same d e g r e e  t h e  i n s t r u c t o r s  o f  a g r i c u l t u r e  m u s t  s p e c i a l i z e  i n  t h e s e
same a r e a s  t o  be o f  maximum b e n e f i t  t o  t h e  s t u d e n t  a n d  th e  f a r m e r .  To 
a c c o m p l i s h  t h i s  i n s t r u c t i o n a l  m a t e r i a l s  m u s t  be  d e v e l o p e d  a s  p o i n t e d  
o u t  by Warmbrod.  ( 5 1 : 2 4 3 )
The p r o v i s i o n  f o r  a p p r o p r i a t e  i n s t r u c t i o n a l  m a t e r i a l s  
a s  a n e c e s s a r y  p a r t  o f  t h e  t e a c h i n g - l e a r n i n g  p r o c e s s  h a s  
a l w a y s  r e c e i v e d  h i g h  p r i o r i t y  i n  a g r i c u l t u r a l  e d u c a t i o n .
I t  i s  n o t  u n u s u a l  t h e n  t h a t  i n c r e a s e d  e m p h a s i s  on i n s t r u c ­
t i o n a l  m a t e r i a l s  d e v e l o p m e n t  o c c u p i e s  a p r o m i n e n t  r o l e  i n  
c u r r e n t  e f f o r t s  t o  s t r e n g t h e n  p r o g r a m s  o f  a g r i c u l t u r a l  
e d u c a t i o n .  S p e c i f i c a l l y ,  much o f  t h e  c u r r e n t  i n s t r u c t i o n a l  
m a t e r i a l s  d e v e l o p m e n t  i s  p r o m p t e d  by  t h e  n e c e s s i t y  t h a t  
a g r i c u l t u r a l  e d u c a t i o n  be  b r o a d e n e d  t o  i n c l u d e  i n s t r u c t i o n  
p e r t a i n i n g  t o  a l l  o c c u p a t i o n s - - w h e t h e r  i n  b u s i n e s s ,  i n d u s t r y ,  
o r  on  t h e  f a rm  a n d  r a n c h - - t h a t  i n v o l v e  k n o w l e d g e  and s k i l l s  
i n  a g r i c u l t u r a l  s u b j e c t s .
A g r i c u l t u r a l  e d u c a t i o n  l e a d e r s  h a v e  l o n g  s e e n  t h e  n e e d  f o r  
d e v e l o p m e n t  o f  i n s t r u c t i o n a l  m a t e r i a l s  i n  a g r i c u l t u r e .  The V o c a t i o n a l  
E d u c a t i o n  A c t  o f  1963 h e l p e d  make t h i s  a  r e a l i t y  by p r o v i d i n g  f u n d s  
f o r  t h e i r  d e v e l o p m e n t ,  a s  d i s c u s s e d  by E.  M. J u e r g e n s o n  ( 4 2 : 1 4 3 ) ,  
p r o f e s s o r  o f  a g r i c u l t u r a l  e d u c a t i o n  a t  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,
Da v 1 s .
I n s t r u c t i o n a l  m a t e r i a l s  i s  p r o b a b l y  o n e  o f  t h e  o l d e s t  
and  m os t  f r e q u e n t l y  d i s c u s s e d  s u b j e c t s  i n  e d u c a t i o n .  The 
u s e  o f  i n s t r u c t i o n a l  m a t e r i a l s  h a s  p r o b a b l y  i n f l u e n c e d  l e a r n ­
i n g ,  f o r  good o r  b a d ,  a s  much a s  any  f a c e t  o f  e d u c a l  i o n .
W h i le  i n s t r u c t i o n a l  m a t e r i a l s  c a n  make a t e a c h e r  b e t t e r ,
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t h e y  a r e  n o t  s u b s t i t u t e s  f o r  t e a c h i n g  o r  t e a c h e r s .  They  
c a n  s e r v e  t o  s p r e a d  t h e  t e a c h e r ' s  i n f l u e n c e  t o  m ore  s t u ­
d e n t s  o r  t o  w i d e r  a r e a s .
What c o n s t i t u t e s  i n s t r u c t i o n a l  m a t e r i a l s ?  The b e s t  
a n s w e r  may b e - - a n y t h i n g  u t i l i z e d  i n  t e a c h i n g .  The e n t i r e  
g a m u t  o f  r e s o u r c e  m a t e r i a l  u s e d  t o  a s s i s t  a  t e a c h e r  i n  
g u i d i n g  t h e  l e a r n i n g  p r o c e s s  c o u l d  p r o b a b l y  be c l a s s i f i e d  
a s  i n s t r u c t i o n a l  m a t e r i a l s .
W i th  t h e  a d v e n t  o f  t h e  V o c a t i o n a l  E d u c a t i o n  A c t  o f  1963 
f u n d s  s u d d e n l y  becam e  a v a i l a b l e  t o  d e v e l o p  a g r e a t  many 
i n s t r u c t i o n a l  m a t e r i a l s ,  e s p e c i a l l y  i n  a g r i c u l t u r e ,  i n c l u d i n g  
s u c h  a r e a s  a s  l a n d s c a p e  h o r t i c u l t u r e ,  f o r e s t r y ,  r u r a l  r e c r e a ­
t i o n ,  and  t h e  s e r v i c e  o c c u p a t i o n s .  Some e x c e l l e n t  m a t e r i a l s  
w e r e  d e v e l o p e d - - f o r  e x a m p l e ,  t h e  m o d u l e s  o f  c o u r s e s  d e v e l o p e d  
a t  t h e  C e n t e r  f o r  V o c a t i o n a l  a n d  T e c h n i c a l  E d u c a t i o n  a t  t h e  
O h io  S t a t e  U n i v e r s i t y .  W h i l e  t h e r e  may b e  w i d e r  u s e  o f  t h e s e  
m a t e r i a l s  t h a n  f i r s t  g l a n c e  i n d i c a t e s ,  i n  t o o  many s c h o o l s  
t h e s e  m a t e r i a l s  a r e  o r d e r e d  a n d  l i e  on s h e l v e s  u n u s e d .  I t  
c o u l d  w e l l  be  t h a t  p r e p a r a t i o n  o f  i n s t r u c t i o n a l  m a t e r i a l s  
m u s t  i n  some way i n v o l v e  t h e  t e a c h e r  who h a s  t o  u s e  them 
i n  o r d e r  f o r  th em  t o  be e f f e c t i v e .
T e a c h e r s  o f  a g r i c u l t u r e  h a v e  l o n g  b e e n  s u r r o u n d e d  by a n  
a r r a y  o f  i n s t r u c t i o n a l  m a t e r i a l s  t h a t  i s  t h e  e n v y  o f  o t h e r  
t e a c h e r s  i n  t h e  s c h o o l .  C o n s i d e r  t h e  a g r i c u l t u r a l  m e c h a n i c s  
shop  w i t h  i t s  b a t t e r y  o f  f a s c i n a t i n g  m a c h i n e s  and  m a t e r i a l s ,  
o r  t h e  a g r i c u l t u r a l  s c i e n c e  room w i t h  t r u e - t o - 1  i f e , o u t - o f -  
d o o r s  o w n e r s h i p  e x p e r i e n c e s  r e a d i l y  a v a i l a b l e  t o  a p p e a l  t o  
t h e  n a t u r a l  i n s t i n c t s  o f  s t u d e n t s .  C o n t r a s t  t h i s ,  f o r  
e x a m p l e ,  t o  t h e  s i t u a t i o n  o f  t h e  E n g l i s h  t e a c h e r  who h a s  
o n l y  b o o k s  w i t h  w h ic h  t o  w o r k .  Have we t a k e n  a d v a n t a g e  o f  
o u r  m a t e r i a l s ?
I t  i s  i m p o r t a n t  t o  l e a r n  a b o u t  t h e s e  i n s t r u c t i o n a l  a i d s  
a s  t h e y  become a v a i l a b l e  a n d  t o  grow w i t h  th e m .  T h e r e  a r e  
o b v i o u s  a d v a n t a g e s ,  f o r  e x a m p l e ,  t o  t h e  u s e  o f  t h e  s i n g l e ­
c o n c e p t  f i l m  w h e re  a n  a g r i c u l t u r a l  m e c h a n i c s  s t u d e n t  who 
w a n t s  t o  l e a r n  t o  o p e r a t e  a  c u t t i n g  t o r c h  c a n  i n d e p e n d e n t l y  
o b s e r v e  a d e m o n s t r a t i o n  a s  o f t e n  a s  he n e e d s  t o ;  o r  a n  
a g r i c u l t u r a l  s c i e n c e  s t u d e n t  who was  a b s e n t  and  m i s s e d  t h e  
f i e l d  t r i p  on  p r u n i n g  c a n  r e c a p t u r e  t h e  s i t u a t i o n  a s  o f t e n  a s  
n e e d e d .  Such f i l m s ,  made by e x p e r t s ,  n o t  o n l y  f r e e  a 
t e a c h e r  f o r  o t h e r  t h i n g s ,  b u t  f r e q u e n t l y  p r e s e n t  m a t e r i a l  
more  a d e q u a t e l y  t h a n  t h e  l o c a l  i n s t r u c t i o n  c a n .  T e l e v i s i o n ,  
c o m p a c t  and  s i m p l e  e n o u g h  f o r  i n s t r u c t i o n a l  u s e ,  w i l l  s o o n  
be  h e r e .  I m a g i n e  a n  i n s t r u c t o r  o r  s t u d e n t  t e a c h e r  c a p t u r i n g  
h i s  c l a s s  on  f i l m  s o  t h a t  a t  t h e  end  o f  t h e  d a y  he c a n  s e e  
i t  r e - e n a c t e d  i n  o r d e r  t o  u p g r a d e  h i s  o r  t h e  s t u d e n t ' s  p e r ­
f o r m a n c e .  As m o d e rn  t e a c h e r s  o f  a g r i c u l t u r e ,  we m u s t  g i v e  
s t u d e n t s  e v e r y  a d v a n t a g e  t o  l e a r n .
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T h e r e  i s  a s  l i t t l e  d a n g e r  o f  t h e s e  new a i d s  r e p l a c i n g  
t h e  t e a c h e r  a s  t h e r e  was  when p r i n t i n g  was  f i r s t  i n v e n t e d .
T h e r e  i s  t h e  p o s s i b i l i t y  o f  i m p r o v i n g  i n s t r u c t i o n  a n d  s p r e a d ­
i n g  t h e  i n f l u e n c e  o f  good  t e a c h e r s  f a r  b e y o n d  o u r  p r e s e n t  
i m a g i n a t i o n .
C u r r i c u l u m  d e v e l o p m e n t  i n  v o c a t i o n a l  a g r i c u l t u r e  a p p e a r s  t o  be 
w e l l  b a s e d  i n  t e r m s  o f  sound  e d u c a t i o n a l  t h e o r y  a n d  p r i n c i p l e s .  A d j u s t ­
m e n t s  c o n t i n u e  t o  b e  made t h a t  w i l l  a i d  t h e  s t u d e n t  i n  a p r o d u c t i v e  
l i f e .  S i n c e  s o c i e t y  i s  c o n s t a n t l y  c h a n g i n g  t h e  n e e d  e x i s t s  t o  e d u c a t e  
t h e  s t u d e n t  f o r  h i s  i n d i v i d u a l  n e e d s  r a t h e r  t h a n  t r a i n  them a s  a  g r o u p  
o r  a l l  t h e  same way a s  p o i n t e d  by Jam es  a n d  P o r t e r .  ( 6 0 : 2 1 )
I t  s h o u l d  be e m p h a s i z e d  a t  t h i s  p o i n t  t h a t  e d u c a t i o n a l  
p r o g r a m s  o f  v o c a t i o n a l  a g r i c u l t u r e  a r e  s a i d  t o  be m o s t  
e f f e c t i v e  when t h e  i n s t r u c t i o n  i s  c e n t e r e d  a r o u n d  t h e  s t u ­
d e n t s *  e d u c a t i o n a l  n e e d s  i n  a g r i c u l t u r e  r a t h e r  t h a n  a r o u n d  
t h e  n e e d s  o f  a g r i c u l t u r e . The i d e a  i s  t o  e d u c a t e  p e r s o n s  
i n  s o l v i n g  t h e i r  p r o b l e m s  i n  a g r i c u l t u r e  and  d e s i r a b l e  
c h a n g e s  i n  a g r i c u l t u r e  w i l l  be  e f f e c t e d .  T h i s  a p p r o a c h  t o  
t e a c h i n g ,  b a s e d  on  s o u n d  e d u c a t i o n a l  p r i n c i p l e s ,  may be 
l i m i t e d  t o  some e x t e n t  by  t h e  a b i l i t y  o f  t h e  t e a c h e r s  and  
s t u d e n t s  t o  u s e  i t  w i t h i n  t h e  f r a m e w o r k  o f  a c h a n g i n g  
a g r i c u l t u r e .  F o r  i n s t a n c e ,  i n  u s i n g  t h i s  a p p r o a c h  t h e  p r o b l e m s  
o f  s t u d e n t s  r e l a t i v e  t o  a g r i c u l t u r e  t e n d  t o  be  t h o s e  i d e n t i ­
f i e d  w i t h i n  t h e  l o c a l  c o m n u n i t y  a n d  home f a r m .  T h i s  a p p r o a c h ,  
i t  a p p e a r s ,  s h o u l d  c o n t i n u e  t o  be  u s e d  t o  i t s  f u l l e s t ,  b u t  
c o n s i d e r a t i o n  m u s t  a l s o  b e  g i v e n  t o  p e o p l e ' s  n e e d s  r e l a t i v e  
t o  a g r i c u l t u r e  a s  i t  r e l a t e s  t o  o t h e r  p a r t s  o f  e c o n o m ic  and 
soc  i a 1 s t r u c  t u r e .
J a c k s  ( 7 6 : 1 0 6 ) ,  i n  a  s t u d y  t o  d e t e r m i n e  t e a c h e r  a t t i t u d e s  c o n c e r n ­
i n g  s e l e c t e d  p o l i c i e s  r e l a t e d  t o  p l a n n i n g ,  d e v e l o p i n g ,  and  u s i n g  s u b j e c t  
m a t t e r  m a t e r i a l s ,  f o u n d  t h a t  t h e  t e a c h e r s  s t r e s s e d  a s t r o n g  d e s i r e  f o r  
i n s t r u c t i o n a l  m a t e r i a l s  d e v e l o p e d  i n  a s k i l l  s h e e t  o p e r a t i o n .  Of  276 
t e a c h e r s  r e s p o n d i n g ,  8 6 . 2  p e r  c e n t  s t a t e d  t h e y  w o u ld  p r e f e r  new m a t e r i a l s  
d e v e l o p e d  i n  j o b  o p e r a t i o n  s h e e t s ,  i n f o r m a t i o n  s h e e t s ,  and  s i m i l a r  
m a t e r i a l s .
The t e a c h e r s  a l s o  o f f e r e d  some a d v i c e  a s  t o  how new m a t e r i a l s
s h o u l d  be  d e v e l o p e d :
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I t  I s  a n  a c c e p t e d  p r i n c i p l e  t h a t  s o u n d l y  f o r m u l a t e d  
a n d  i m p l e m e n t e d  p o l i c i e s  c o n t r i b u t e  t o  t h e  a t t a i n m e n t  o f  a n  
o r g a n i z a t i o n ' s  o b j e c t i v e * .  F o u r  s e l e c t e d  p o l i c i e s  w e re  
b e l i e v e d  t o  be among t h o s e  e s s e n t i a l  t o  so u n d  p l a n n i n g ,  
d e v e l o p i n g ,  a n d  u s i n g  s u b j e c t  m a t t e r  m a t e r i a l s .  The p o l i ­
c i e s  d e a l  w i t h :
1.  The u s e  o f  a c o m m i t t e e  f o r  p l a n n i n g  and  d e v e l o p i n g  
r e f e r e n c e  m a t e r i a l  o u t l i n e s ;
2 .  The u s e  o f  s p e c i a l i s t  i n  t e c h n i c a l  s u b j e c t  m a t t e r  
f i e l d s  f o r  r e v i e w i n g  r e f e r e n c e  m a t e r i a l  m a n u s c r  i p t s  
p r e p a r e d  by  t h e  M i s s i s s i p p i  S t a t e  U n i v e r s i t y  S u b j e c t  
M a t t e r  S e r v i c e  a s  a m eans  o f  s e c u r i n g  a c c u r a c y  and 
c o v e r a g e  o f  i n f o r m a t i o n ;
3 .  The u s e  o f  a s s i s t a n c e  f ro m  t e a c h e r  t r a i n i n g  and  
s u p e r v i s o r y  s t a f f s  t o  h e l p  t e a c h e r s  more  e f f e c t i v e l y  
i n t e r p r e t  and  u s e  new s u b j e c t  m a t t e r  m a t e r i a l s ;  and
4 .  P r o m o t i n g  t h e  r e t e n t i o n  o f  m a j o r  s u b j e c t  m a t t e r  
m a t e r i a l s  i n  d e p a r t m e n t a l  l i b r a r i e s .
S k i l l  s h e e t s  o r  j o b  o p e r a t i o n  s h e e t s  a r e  s t u d e n t  o r i e n t e d ;  f o r  
t h e y  a r e  d e s i g n e d  t o  s e r v e  a s  a  s t e p - b y - s t e p  g u i d e  in  t h e  p e r f o r m a n c e  
o f  a t a s k .  F o r  t h e  t e a c h e r  t h e y  a r e  a n  i n s t r u m e n t  t o  a s s i s t  i n  d i r e c t ­
i n g  t h e  l e a r n i n g  a c t i v i t i e s  i n  a n  o r g a n i z e d  m a n n e r .  T h e i r  i m p o r t a n c e  
i n  a g r i c u l t u r a l  m e c h a n i c s  i s  c o n m e n te d  on by  C l i n t o n  J a c o b s  ( 6 1 : 2 ) ,  
T e a c h e r  E d u c a t i o n ,  U n i v e r s i t y  o f  A r i z o n a .
I n  t h e  v a s t  a r r a y  o f  s o f t w a r e  m a t e r i a l  w h ic h  i s  now 
a v a i l a b l e  f o r  i n s t r u c t i o n / t r a i n i n g  i n  A g r i c u l t u r a l  M e c h a n i c s ,  
t h e  o n e  i n s t r u m e n t  w h ic h  h a s  w i t h s t o o d  t h e  t e s t  o f  t i m e  f o r  
d i r e c t i n g  t h e  l e a r n i n g  p r o c e s s  f o r  s k i l l  d e v e l o p m e n t  i s  t h e  
Jo b  O p e r a t i o n  S h e e t ,  U n f o r t u n a t e l y ,  t h e r e  i s  l i t t l e  s t a n ­
d a r d i z a t i o n  among e d u c a t o r s  e i t h e r  i n  t e r m i n o l o g y  u s e d  t o  
i d e n t i f y  t h e  c o m p o n e n t  p a r t s  o f  a j o b  o p e r a t i o n  s h e e t  o r  t h e  
f o r m a t  w h i c h  w i l l  e f f e c t i v e l y  p r e s e n t  t o  t h e  s t u d e n t / t r a i n e e  
t h e  s k i l l s  t o  be d e v e l o p e d .
J o b  o p e r a t i o n  s h e e t s  h a v e  b e e n  d e v e l o p e d  by i n c o r p o r a t i n g  
t h e  m e r i t s  o f  t h e  j o b  s h e e t  a n d  t h e  o p e r a t i o n  s h e e t  u s e d  i n  
t r a d e  a n d  i n d u s t r i a l  e d u c a t i o n  d u r i n g  i t s  f o r m a t i v e  y e a r s .
A j o b  i s  c o m p l e t e  when t h e  p r o d u c t  o r  p r o c e s s  i s  a c c o m p l i s h e d .
An o p e r a t i o n  i d e n t i f i e s  t h e  m a j o r  a c t i v i t i e s  w i t h i n  t h e  j o b .
The s u c c e s s  o f  c o m p l e t i n g  a j o b  t h e r e f o r e  d e p e n d s  upon  t h e  
a b i l i t y  o f  t h e  i n d i v i d u a l  t o  em p lo y  t h e  s k i l l s  i n v o l v e d  i n  
t h e  v a r i o u s  o p e r a t i o n s .
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Time i s  a  c r i t i c a l  e l e m e n t  i n  s c h e d u l i n g  c l a s s e s  o f  
v o c a t i o n a l  a g r i c u l t u r e .  A w i s e  s e l e c t i o n  o f  w h a t  t o  t e a c h  
m u s t  be  m a d e ,  and  m e t h o d s  o f  i n s t r u c t i o n  m u s t  be  s t r e a m l i n e d  
t o  s e c u r e  t h e  maximum a m o u n t  o f  l e a r n i n g .  T h i s  i s  p a r t i c u ­
l a r l y  t r u e  o f  a b i l i t i e s  i n  A g r i c u l t u r a l  M e c h a n i c s .  F o r  t h e  
t e a c h e r ,  t h e  j o b  o p e r a t i o n  s h e e t  s e r v e s  a s  an  o u t l i n e  f o r  
s t u d e n t  o r i e n t e d  p rogram m ed  t y p e  l e a r n i n g  d e v i c e .  When p r e ­
p a r e d  by  t h e  t e a c h e r ,  i t  r e p r e s e n t s  h i s  c o n c e r n  a n d  i n p u t  
f o r  h a v i n g  a n a l y z e d  t h e  j o b  f o r  t h e  s k i l l s  t o  be  d e v e l o p e d  
by t h e  s t u d e n t .  I t  a l s o  r e p r e s e n t s  h i s  e f f o r t  t o  e s t a b l i s h  
a  l o g i c a l  s e t  o f  o p e r a t i o n  i n  a s e q u e n c e  w h i c h  w i l l  t a k e  t h e  
l e a r n e r  t h r o u g h  t h e  s k i l l  d e v e l o p m e n t  p r o c e s s  i n  a s t e p - b y -  
s t e p  m a n n e r .  As a t e a c h i n g  d e v i c e ,  t h e  j o b  o p e r a t i o n  s h e e t  
a p p l i e s  t h e  P r im a c y  P r i n c i p l e  o f  L e a r n i n g - - t h a t  o f  l e a r n i n g  
t h e  c o r r e c t  w ay ,  f i r s t .  F o r  t h e  s t u d e n t ,  t h e  j o b  o p e r a t i o n  
s h e e t  s e r v e s  a s  a d e v i c e  f o r  r e c a l l i n g  w h a t  h a s  b e e n  t a u g h t ,  
t h e r e b y  r e i n f o r c i n g  h i s  c o n f i d e n c e  a s  o p p o s e d  t o  r e v e r t i n g  
t o  t h e  t r i a l  and  e r r o r  p r o c e s s  f o r  s k i l l  d e v e l o p m e n t .  
U n f o r t u n a t e l y ,  a  j o b  o p e r a t i o n  s h e e t  i s  a  w r i t t e n  communi­
c a t i o n  i n s t r u m e n t .  R e a d i n g  a n d  c o m p r e h e n s i o n  a b i l i t y  o f  t h e  
s t u d e n t  w i l l  i n f l u e n c e  t h e  e f f e c t i v e n e s s  o f  t h e  d e v i c e  when 
u s e d  a s  t h e  s o l e  t e a c h i n g  t o o l .  C e r t a i n l y ,  t h e  j o b  o p e r a t i o n  
s h e e t  m u s t  be  r e i n f o r c e d  w i t h  o t h e r  t e a c h i n g  t e c h n i q u e s .
The p r o c e d u r e  f o r  d e v e l o p i n g  a  J o b  o p e r a t i o n  s h e e t  i n ­
v o l v e s  t h e  c o n s t r u c t i o n  o f  a n  o u t l i n e  o f  a c t i v i t i e s  w h ich  
w i l l  t a k e  t h e  l e a r n e r  t h r o u g h  t h e  p r o c e s s e s  o f  a c c o m p l i s h i n g  
t h e  Job  i n  a l o g i c a l  and  e f f i c i e n t  m a n n e r .  F o r  p r e - e m p l o y m e n t  
e d u c a t i o n ,  t h e  j o b s  t o  be  p e r f o r m e d  by  t h e  s t u d e n t  s h o u l d  be 
s e l e c t e d  t o  i n c l u d e  t h o s e  s k i l l s  w h ic h  a r e  common t o  a number  
o f  r e l a t e d  o c c u p a t i o n s .  Each j o b  t o  be p e r f o r m e d  by s t u d e n t s  
h a s  a num ber  o f  o p e r a t i o n s  w h ic h  a r e  an  i n t e g r a l  p a r t  o f  t h e  
t a s k .  The s e q u e n c e  o f  l i s t i n g  t h e  o p e r a t i o n s  i n  Lhe o u t l i n e  
m us t  be c o n s i s t e n t  w i t h  p r a c t i c e s  and  p r o c e d u r e s  a s  p e r f o r m e d  
by a s k i l l e d  p e r s o n .
E v a l u a t i o n  o f  I n s t r u c t i o n a l  M a t e r i a l
E v a l u a t i o n  i s  commonly u s e d  t o  r e f e r  t o  a  g r e a t  v a r i e t y  o f  
a c t i v i t i e s  c o n n e c t e d  w i t h  e d u c a t i o n a l  p r o g r a m s .  I n  i t s  b r o a d e s t  s e n s e  
i t  h a s  t o  do w i t h  p l a c i n g  a v a l u e  o r  d e t e r m i n i n g  t h e  w o r t h  o f  e d u c a t i o n a l  
c o u r s e s ,  m a t e r i a l s ,  o r  e v e n  w h o le  s y s t e m s .
The f o u n d a t i o n  o f  a n y  good e v a l u a t i o n  m u s t  be  p r e c e d e d  b y  a 
c l e a r  s t a t e m e n t  o f  t h e  p r o g r a m  o b j e c t i v e s .  Once t h i s  lias  b e e n  d o n e ,  
i t  i s  p o s s i b l e  t o  a s s e s s  t h e  s t u d e n t s  p e r f o r m a n c e  w i t h  r e s p e c t  t o  t h e  
d e g r e e  o f  s u c c e s s  o r  f a i l u r e  o f  t h e s e  g o a l s .
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K l e i n  ( 7 5 : 1 0 )  r e p o r t e d  some o f  t h e  m a j o r  p r o b l e m s  a s s o c i a t e d  w i t h  
e v a l u a t i n g  m a t e r i a l  i n  a p a p e r  p r e s e n t e d  t o  t h e  A m e r i c a n  E d u c a t i o n a l  
R e s e a r c h  A s s o c i a t i o n .  H i s  r e m a r k s  w e r e :
Some o f  t h e  m a j o r  p r o b l e m s  a s s o c i a t e d  w i t h  c o m p a r i n g  
p r o g r a m s  i n  t e r m s  o f  t h e i r  r e l a t i v e  s u c c e s s  on t h e  o b j e c ­
t i v e s  a r e  a s  f o l l o w s :
1 .  T y p e s  o f  s c o r e  r e p o r t e d .  The num ber  o f  t e s t  i t e m s  
and  t h e  m e th o d  o f  m e a s u r e m e n t  o f t e n  v a r i e s  a c r o s s  
o b j e c t i v e s  b o t h  w i t h i n  a n d  b e t w e e n  p r o g r a m s .  I t  i s  
n e c e s s a r y ,  t h e r e f o r e ,  t o  c o n v e r t  p e r f o r m a n c e  on 
d i f f e r e n t  o b j e c t i v e s  t o  a common s c a l e ,  s u c h  a s  t h e  
a v e r a g e  p e r c e n t  c o r r e c t ,  a v e r a g e  number  o f  s t u d e n t s  
p e r  c l a s s  a c h i e v i n g  m a s t e r y ,  o r  t h e  a v e r a g e  t i m e  i t  
t a k e s  a s t u d e n t  t o  a c h i e v e  m a s t e r y .  T h e r e  a r e ,  o f  
c o u r s e ,  o t h e r  s c a l e s  t h a t  m i g h t  be u s e d  and  th e  
c h o i c e  o f  w h ic h  one  t o  u s e  m i g h t  h a v e  a p r o f o u n d  
i n f l u e n c e  on  t h e  c o n c l u s i o n s  d r a w n  f rom t h e  d a t a .
2 .  D i f f i c u l t y .  D i f f e r e n t  a s s e s s m e n t  i n s t r u m e n t s ,  e v e n  
f o r  t h e  same o b j  e c t i v e ,  o f t e n  v a r y  i n  t h e i r  d i f f i c u l t y .  
T h u s ,  one  p r o g r a m  may a p p e a r  t o  be  m ore  s u c c e s s f u l  t h a n  
a n o t h e r  p r o g r a m  i n  r e a c h i n g  i t s  o b j e c t i v e s  s i m p l y  
b e c a u s e  i t  i s  u s i n g  e a s i e r  m e a s u r e s .  T h u s ,  w h e n e v e r  
p o s s i b l e ,  t h e  same s e t  o f  i t e m s  s h o u l d  be u s e d  t o  
a s s e s s  p e r f o r m a n c e  on  a g i v e n  o b j e c t i v e  i f  t h a t  
o b j e c t i v e  i s  a p p l i c a b l e  t o  d i f f e r e n t  p r o g r a m s .
3 .  S c a l i n g .  The d i f f i c u l t y  o f  ' i t e m s '  w i t h i n  a t e s t  
f o r  a g i v e n  o b j e c t i v e  u s u a l l y  a r e  n o t  e q u a l  n o r  do 
t h e y  h a v e  e q u a l  i n t e r v a l s  o f  d i f f i c u l t y  b e t w e e n  th e m .
F or  e x a m p l e ,  i t  may be  e a s i e r  t o  im p ro v e  10 p o i n t s  
n e a r  t h e  low end  o f  t h e  s c o r e  d i s t r i b u t i o n  t h a n  n e a r  
t h e  h i g h  e n d ,
4 .  V a l i d i L y .  The more  v a l i d  a m e a s u r e m e n t  i n s t r u m e n t  i s  
( i . e . ,  a c t u a l l y  m e a s u r e s  t h e  o b j e c t i v e  r a t h e r  t h a n  a n  
a p p r o x i m a t i o n  o f  i t ) ,  t h e  m ore  s e n s i t i v e  i t  i s  t o  
c h a n g e s  i n  s t u d e n t  p e r f o r m a n c e .  T h u s ,  d i f f e r e n c e s  i n  
m e a s u r e m e n t  v a l i d i t y  a c r o s s  o b j e c t i v e s  may c r e a t e  t h e  
f a l s e  i m p r e s s i o n  t h a t  some o b j e c t i v e s  a r e  a c h i e v e d  
m o re  t h a n  o t h e r s  when t h e  r e a l  r e a s o n  i s  t h a t  t h e  
i n s t r u m e n t s  u s e d  v a r i e d  i n  t h e i r  a b i l i t y  t o  a s s e s s  
t h e  p r e c i s e  l e v e l  o f  s t u d e n t  p e r f o r m a n c e ,
5 .  R e l i a b i l i t y .  M i s l e a d i n g  d i f f e r e n c e s  a n d  s i m i l a r i t i e s  
i n  s t u d e n t  p e r f o r m a n c e  a c r o s s  o b j e c t i v e s  and  p r o g r a m s
c a n  a l s o  be c a u s e d  by  v a r i a t i o n s  i n  t h e  c o n s i s t e n c y
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w i t h  w h ic h  i n s t r u m e n t s  m e a s u r e  d i f f e r e n t  o b j e c t i v e s .
The r e l i a b i l i t i e s  o f  I n s t r u m e n t s  u s e d  i n  m o s t  e v a l u a ­
t i o n  s t u d i e s ,  h o w e v e r ,  a r e  u s u a l l y  s u f f i c i e n t  t o  
m i n i m i z e  t h i s  p r o b l e m ,  e s p e c i a l l y  when d e c i s i o n s  
a b o u t  p r o g r a m  e f f e c t i v e n e s s  a r e  b a s e d  u p o n  g r o u p  
r a t h e r  t h a n  i n d i v i d u a l  s c o r e s .
The u s e  o f  v a r i o u s  t e c h n i q u e s  f o r  c o m p a r i n g  t h e  e f f e c t i v e n e s s  o f  
d i f f e r e n t  i n s t r u c t i o n a l  p r o g r a m s  i s  b e c o m i n g  a n  i m p o r t a n t  t o p i c  i n  t h e  
f i e l d  o f  e d u c a t i o n a l  e v a l u a t i o n .  As Popham ( 8 5 : 6 )  p o i n t s  o u t ,  o n e  
r e a s o n  f o r  t h i s  I n c r e a s e d  i n t e r e s t  i n  p r o g r a m  c o m p a r i s o n  t e c h n i q u e s  i s  
t h a t  i n s t r u c t i o n a l  p r o g r a m s ,  p r o m i s i n g  s p e c i f i e d  c h a n g e s  i n  l e a r n e r s ,  
a r e  b e c o m in g  m ore  p l e n t i f u l .  T h i s  m e a n s  t h a t  we now h a v e  t h e  o p p o r t u n i t y  
t o  s e l e c t  f rom  c o m p e t i n g  i n s t r u c t i o n a l  p r o g r a m s .  P r e s s u r e  f o r  d e v e l o p i n g  
v a l i d  a n d  i n f o r m a t i v e  p r o g r a m  c o m p a r i s o n  t e c h n i q u e s  a l s o  i s  c o m in g  f rom  
m a j o r  e d u c a t i o n a l  f u n d i n g  s o u r c e s .  The  f u n d i n g  s o u r c e s  w a n t  t o  know 
w h ic h  p r o g r a m s  a r e  e f f e c t i v e .
C ro m w el l  ( 3 4 : 2 4 )  d i s c u s s e d  t h e  r o l e  o f  r e f e r e n c e s  i n  t e a c h i n g -  
l e a r n i n g  s i t u a t i o n s ,  t h e  p r o p e r  and  i m p r o p e r  u s e  o f  s u c h  m a t e r i a l s ;  and  
he  s u g g e s t e d  b o t h  p h y s i c a l  and  c o n t e n t  c r i t e r i a  a s  g u i d e l i n e s  f o r  
e v a l u a t i n g  p r i n t e d  r e f e r e n c e s .
The p h y s i c a l  c r i t e r i a  a n d  c o n t e n t  c r i t e r i a  l i s t e d  a s  some o f  t h o s e  
t o  be c o n s i d e r e d  w e r e :
P h y s i c a l  C r i t e r i a
1 .  B i n d i n g - - P a p e r  o r  c l o t h  c o v e r ?  Sewn, g l u e d ,  o r  s t a p l e d ?
Does i t  o p e n  f l a t ?  Does  i t  m e e t  r i g i d  BMI s p e c i f i c a t i o n s ?
2 .  P a p e r - - C h e c k  w e i g h t ,  o p a c i t y ,  f i n i s h ,  and  g e n e r a l  q u a l i t y .
3 .  T y p e - - I s  l e g i b i l i t y  a p p r o p r i a t e  f o r  t h e  g r a d e  l e v e l ?  Do 
h e a d i n g s  s t a n d  o u t ?  I s  s i z e  and  a r r a n g e m e n t  e c o n o m i c a l  
o f  s p a c e ?  C h eck  c o l u m n s ,  m a r g i n s ,  l i n e  l e n g t h .  I s  t e x t  
a r r a n g e m e n t  a t t r a c t i v e  a n d  e a s y  t o  r e a d ?
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4 .  I l l u s t r a t i o n s - - A r e  t h e y  c l e a r ,  o f  good  s i z e ,  w e l l  c h o s e n  
t o  add  m e a n i n g ,  a n d  c o o r d i n a t e d  w i t h  t h e  t e x t  on  t h e  same 
p a g e ?
5 .  C o l o r - - I s  i t  f u n c t i o n a l  a n d  i n  good  t a s t e  o r  m e r e l y  
d e c o r a t i v e ?  Can t h e  e x t r a  c o s t  b e  j u s t i f i e d ?
6 .  D e s i g n - - I s  i t  a t t r a c t i v e  a n d  a p p r o p r i a t e ?
7 .  S i z e - - N u m b e r  o f  p a g e s ?  C o s t ?
8 .  R e f e r e n c e  m a t e r i a l s - - C h e c k  i n d e x ,  t a b l e s ,  a p p e n d i x ,
9 .  A u x i l a r y  m a t e r i a l s - - A r e  m a n u a l s ,  s t u d y  g u i d e s ,  a n s w e r  
k e y s ,  r e l a t e d  v i s u a l s  o r  h a r d w a r e  a v a i l a b l e .
C o n t e n t  C r i t e r i a
1.  A u t h o r - - Q u a l i f i c a t i o n s  a s  s u b j e c t - m a t t e r  a u t h o r i t y ,  k n o w l ­
e d g e  o f  t e a c h i n g ,  a b i l i t y  t o  c o m n u n i c a t e ,
2 .  C o p y r i g h t  d a L e — Number o f  e d i t i o n s ,  c o m p l e t e n e s s  o f  
r e v i s  i o n s .
3 .  P h i l o s o p h y - - U n d e r l y i n g  a s s u m p t i o n s ,  a p p r o a c h  u s e d .
4 .  W r i t i n g  s t y l e - - R e a d i n g  l e v e l ,  i n t e r e s t  l e v e l ,  v o c a b u l a r y  
l e v e l .  I s  i t  t i g h t l y  w r i t t e n  and  t o  t h e  p o i n t ?  L o g i c a l  
and  e a s y  t o  f o l l o w .
5 .  C o v e r a g e  o f  h o w - t o - u n i t s - - S k i l l s  a n d  p r o c e s s  o p e r a t i o n .
6 .  C o v e r a g e  o f  r e l a t e d  u n i t s - - N e c e s s a r y  i n f o r m a t i o n ,  a b o u t  
m o d e rn  i n d u s t r y ,  g u i d a n c e ,  m a n a g e m e n t  f i e l d s ,  h i s t o r y ,  
g e n e r a l  c o n c e p t s ,  and  r e l a t e d  f i e l d s ,
7 .  U s a b i l i t y - - I s  t h e  c o n t e n t  a p p r o p r i a t e  f o r  d e v e l o p i n g  
s k i l l s ,  u n d e r s t a n d i n g s ,  a n d  a t t i t u d e s ?
8 .  S a f e t y  i n f o r m a t i o n - - S e p a r a t e , i n t e g r a l ,  o r  l a c k i n g ?
9 .  O r g a n i z a t i o n - - I s  t h e  t e x t  t e a c h a b l e ?
10.  C o m p r e h e n s i v e n e s s - - B r e a d t h  o f  c o v e r a g e ;  d e p t h  f o r  e a c h  u n i t .
11 .  S t u d y  h e l p s - - I t a l i c s  f o r  e m p h a s i s ;  new w o r d s  d e f i n e d ,  
l i s t e d  a n d  p r o n o u n c e d ;  r e v i e w  q u e s t i o n s  a n d  a p p l i c a t i o n  
q u e s t i o n s ;  p r o b l e m s  a n d  s u g g e s t e d  a c t i v i t i e s ;  b i b l i o g ­
r a p h y  .
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T r o y e r  a n d  P a c e  ( 6 6 : 3 6 7 )  conxnen ted  o n  t h e  v a l u e  o f  e v a l u a t i o n  a n d  
t h e  u s e s  t h a t  s h o u l d  b e  made o f  a n  e v a l u a t i o n .  O n ly  b y  p u t t i n g  t o  
u s e  w h a t  h a s  b e e n  f o u n d  w i l l  maximum b e n e f i t  be  g a i n e d  f rom  d a t a  c o l ­
l e c t e d  i n  t h e  s t u d y .  Some o f  t h e  co imnents  w e r e :
E v a l u a t i o n  i s  o f  l i t t l e  w o r t h  u n l e s s  t h e  w e a k n e s s e s  
i t  r e v e a l s  a r e  c o r r e c t e d .  A l l  e v a l u a t i o n  r e v e a l s  w e a k n e s s e s  
a s  w e l l  a s  s t r e n g t h s .  Who i s  t o  c o r r e c t  t h e s e  w e a k n e s s e s ?
Q u i t e  o b v i o u s l y ,  t h e  s t u d e n t s  m u s t  c o r r e c t  d e f i c i e n c i e s  
t h a t  a p p l y  t o  th e m ,  and  t h e  s t a f f  m u s t  c o r r e c t  d e f i c i e n c i e s  
t h a t  a p p l y  t o  t h e  e d u c a t i o n a l  p r o g r a m .  B u t  w i l l  t h e y ?  They  
may n o t .  They  may p r o d u c e  a n  e l a b o r a t e  s e t  o f  a r g u m e n t s  t o  
p r o v e  t h a t  t h e  e v a l u a t i o n  was  u n t r u s t w o r t h y ,  t h a t  t h e  e v i d e n c e  
i t  g a t h e r e d  was  s u s p e c t  a n d  i n v a l i d .  They  a r e  n o t  l i k e l y  t o  
r e a c t  i n  s u c h  m a n n e r  t o  a n  a p p r a i s a l  w h ic h  t h e y  h a v e  t h e m s e l v e s  
c a r r i e d  o u t .  T h i s  i s  why e v a l u a t i o n ,  t o  a c h i e v e  i t s  p u r p o s e ,  
m u s t  b e  s o  c o n d u c t e d  t h a t  c o n f i d e n c e  i n  t h e  r e s u l t s  i s  b u i l t  
u p  a n d  r e a d i n e s s  t o  c h a n g e  i s  f o s t e r e d .  P a r t i c i p a t i o n ,  m a k i n g  
e v a l u a t i o n  a  g e n u i n e  g r o u p  e n t e r p r i s e ,  i s  o n e  e f f e c t i v e  m eans  
o f  a s s u r i n g  t h a t  r e s u l t s  w i l l  b e  p u t  t o  good u s e .
P e r h a p s  t h e  r o l e  o f  e v a l u a t i o n  i s  b e s t  s u a m a r i z e d  by  L i n d v a l l
a n d  Cox ( 1 5 : 5 5 )  a s  t h e y  d i s c u s s  t h e  q u e s t i o n s  t h a t  a r e  r a i s e d  f rom
a n  e v a l u a t i o n  and  w h a t  a c t i o n  s h o u l d  be  t a k e n :
. . . e v a l u a t i o n  may c o n s i d e r  s u c h  q u e s t i o n s  a s ,  ' i s  t h i s  
p r o g r a m  g o o d ? '  a n d  ' I s  i t  w o r t h w h i l e  t o  u s e ? '  When q u e s ­
t i o n s  a r e  a s k e d  i n  t h i s  f o r m ,  t h e y  c a n  be a n s w e r e d  o n l y  on  
t h e  b a s i s  o f  s u b j e c t i v e  j u d g m e n t ,  q u e s t i o n s  a s  t o  v a l u e  a n d  
w o r t h  a r e  u l t i m a t e l y  q u e s t i o n s  r e q u i r i n g  v a l u e  j u d g m e n t s  o f  
w h a t  c o n s t i t u t e s  t h e  g o o d  o r  w o r t h w h i l e .  The  e v a l u a t o r  i n  
h i s  o t h e r  r o l e s  a s  i n d i v i d u a l ,  i n t e r e s t e d  c i t i z e n ,  o r  e d u c a ­
t o r  w i l l  m a k e ,  o r  h e l p  t o  m a k e ,  s u c h  j u d g m e n t s .  I n  h i s  r o l e  
a s  a n  e v a l u a t o r ,  h o w e v e r ,  he s h o u l d  be  p r e p a r e d  t o  p r e s e n t  
r e l a t i v e l y  o b j e c t i v e  e v i d e n c e  i n  a s s e s s i n g  a n  i n n o v a t i o n .
He m u s t  be  r e a d y  t o  r e s p o n d  t o  t h e  q u e s t i o n ,  'W hat  d a t a  do 
we h a v e  c o n c e r n i n g  t h e  r e s u l t s  o f  u s i n g  t h i s  p r o g r a m ? '
The e v a l u a t o r ' s  r o l e  i s  t o  p r o v i d e  i n f o r m a t i o n  w h ic h  s a y s  
t h a t ,  ' T h i s  p r o g r a m  i s  ' g o o d '  f o r  t h e s e  p u r p o s e s  a n d  i n  
t h e s e  w a y s '  ( a n d / o r  ' i s  n o t  good f o r  t h e s e  t h i n g s ' ) .
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PRESENTATIOW AND INTERPRETATION OF DATA
W ar,  p e s t i l e n c e ,  a n d  f a m i n e  h a v e  b e e n  t h e  t h r e e  t r a d i t i o n a l  
s c o u r g e s  o f  t h e  human r a c e  ( 3 6 : 4 ) .  T hey  h a v e  b e e n  n a t u r e ' s  b r u t a l  
w ays  o f  k e e p i n g  t h e  human p o p u l a t i o n  o f  t h i s  p l a n e t  w i t h i n  l i m i t s .
T he  A m e r i c a n  f a r m e r  h a s  d o n e  much t o  a l t e r  n a t u r e ' s  p l a n  o f
h a r d s h i p .  W i t h  t e c h n o l o g y  h e  h a s  h e l p e d  f e e d  t h e  n e e d y  t h r o u g h o u t  t h e
w o r l d  w h i l e  m a i n t a i n i n g  an a b u n d a n c e  a t  hom e .  Many f a c t o r s  c o n t r i b u t e d  
t o  t h i s  a c c o m p l i s h m e n t ;  h o w e v e r ,  n o n e  w as  g r e a t e r  t h a n  t h e  u s e  o f  
a g r i c u l t u r a l  m a c h i n e r y .
T h e  u s e  o f  h i g h l y  c o m p l e x  m a c h i n e s  and  e q u i p m e n t  r e q u i r e s
i n s t r u c t i o n  I n  m a i n t e n a n c e  a n d  r e p a i r  o f  t h i s  e q u i p m e n t .  T e a c h e r s  o f
v o c a t i o n a l  a g r i c u l t u r e  h a v e  a s s i s t e d  i n  m e e t i n g  t h i s  n e e d  b y  d e v e l o p i n g  
i n s t r u c t i o n a l  p r o g r a m s  i n  t h e  a r e a  o f  a g r i c u l t u r a l  m e c h a n i z a t i o n .
T h i s  s t u d y  was  made t o  a n a l y z e  c e r t a i n  a s p e c t s  o f  t h e  s e c o n d a r y  
s c h o o l  t r a i n i n g  p r o g r a m s  i n  f a r m  p o w e r .  The  f o l l o w i n g  o b j e c t i v e s  
s e r v e d  a s  g u i d e l i n e s :
1 ,  D e t e r m i n e  t h e  s t a t u s  o f  f a r m  p o w e r  I n s t r u c t i o n a l  
m a t e r i a l  c u r r e n t l y  u s e d  a t  t h e  s e c o n d a r y  s c h o o l  l e v e l .
2 ,  D e t e r m i n e  t h e  e d u c a t i o n a l  a n d  e x p e r i e n c e  s t a t u s  o f  
i n s t r u c t o r s  c u r r e n t l y  t e a c h i n g  s e c o n d a r y  f a r m  p o w e r .
3 .  D e v e l o p  i n s t r u c t i o n a l  m a t e r i a l s  on  t u n e - u p  p r o c e d u r e s  
o f  g a s o l i n e  f a r m  p o w e r  u n i t s  f o r  u s e  by  s e c o n d a r y  
s c h o o l  s t u d e n t s .
4 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l s  u s i n g  
a  j u r y  o f  t e a c h e r s  now t e a c h i n g  i n  t h e  f i e l d  o f  f a rm  
p o w e r  and  m a c h i n e r y .
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5 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l  u s i n g  
c l a s s r o o m  I n s t r u c t i o n  w i t h  s e c o n d a r y  s c h o o l  s t u d e n t s .
6 .  F o r m u l a t e  r e c o u m e n d a t l o n s  f o r  t h e  d e v e l o p m e n t  and  u s e  
o f  f u t u r e  f a r m  p o w e r  I n s t r u c t i o n a l  m a t e r i a l s  p r o d u c e d  
I n  t h i s  s t y l e .
I n s t r u c t o r s *  T e a c h i n g  E x p e r i e n c e
J o b  s a t i s f a c t i o n  i s  o f t e n  I n d i c a t e d  by  t h e  l e n g t h  o f  t i m e  
t e a c h e r s  h a v e  r e m a i n e d  i n  t h e i r  p o s i t i o n .  The i n s t r u c t o r s  u s e d  a s  
p a r t i c i p a n t s  i n  t h i s  s t u d y  w e r e  a v e r y  s t a b l e  and  e x p e r i e n c e d  g r o u p ,  
a s  shown i n  T a b l e  I .  T h e  y e a r s  o f  t e a c h i n g  s e r v i c e  i n  a l l  e d u c a ­
t i o n a l  f i e l d s  a v e r a g e d  1 3 . 4 6  y e a r s  w i t h  a r a n g e  o f  2 t o  37 y e a r s .
T h e i r  e x p e r i e n c e  i n  t e a c h i n g  v o c a t i o n a l  a g r i c u l t u r e  was s l i g h t l y  l e s s ,  
w i t h  an a v e r a g e  o f  1 2 . 9  y e a r s  o f  t e a c h i n g  s e r v i c e  i n  t h i s  f i e l d .  As 
i n s t r u c t o r s  o f  f a r m  p o w e r ,  t h e i r  e x p e r i e n c e  r a n g e d  f rom  1 t o  37 
y e a r s  w i t h  a n  a v e r a g e  o f  1 0 . 8  y e a r s .
S c h o o l  c h a n g e  seem e d  t o  be  m i n i m a l  w i t h  t h e  g r o u p .  Y e a r s  o f  
s e r v i c e  i n  t h e  p r e s e n t  s c h o o l  s y s t e m  r a n g e d  f ro m  1 t o  30 y e a r s  w i t h
t h e  a v e r a g e  b e i n g  9 . 7 4  y e a r s  w i t h o u t  a  c h a n g e .
D a t a  i n  T a b l e  I  s u g g e s t  t h a t  t h e  i n d i v i d u a l s  s e l e c t e d  f o r  
p a r t i c i p a t i o n  i n  t h i s  s t u d y  w e r e  v e r y  k n o w l e d g a b l e  i n  t h e  f i e l d  o f  
f a r m  p o w e r  i n s t r u c t i o n ,  w i t h  an a v e r a g e  o f  a l m o s t  e l e v e n  y e a r s  e x p e r ­
i e n c e ;  v e r y  c o n t e n t  i n  t h e i r  p r o f e s s i o n ,  w i t h  an  a v e r a g e  o f  t h i r t e e n
and  a h a l f  y e a r s  t e a c h i n g  e x p e r i e n c e ;  a n d  s u c c e s s f u l  i n  t h e i r  t e a c h i n g  
e n d e a v o r ,  w i t h  a l m o s t  t e n  y e a r s  t e n u r e  i n  t h e i r  p r e s e n t  s c h o o l  
s y s t e m .
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TABLE I
INSTRUCTORS' TEACHING EXPERIENCE
E x p e r i e n c e A v e r a g e Range
Y e a r s T e a c h i n g 1 3 . 4 6 2 - 3 7
Y e a r s T e a c h i n g  V o c a t i o n a l  A g r i c u l t u r e 1 2 . 9 0 1 -  37
Y e a r s  T e a c h i n g  Farm  Power 1 0 . 8 0 1 - 3 7
Y e a r s i n  P r e s e n t  S c h o o l  S y s t e m 9 . 7 4 1 - 30
I n s t r u c t o r s '  E d u c a t i o n a l  A t t a i n m e n t
N e a r l y  o n e - h a l f  o f  t h e  f a r m  p o w e r  I n s t r u c t o r s  s u r v e y e d  i n d i c a t e d  
t h e y  now h o l d  t h e  m a s t e r ' s  d e g r e e  (447*) a s  shown i n  T a b l e  I I .  I n  
a d d i t i o n  26 p e r  c e n t  s t a t e d  t h a t  t h e y  w e r e  p r e s e n t l y  w o r k i n g  on t h e  
m a s t e r ' s  d e g r e e  a n d  o n l y  30 p e r  c e n t  w e r e  s t a t i o n a r y  i n  t h e i r  e d u c a ­
t i o n  w i t h  a b a c h e l o r ’ s  d e g r e e .
T h e  h i g h e s t  d e g r e e  h e l d  was  t h e  m a s t e r ' s  and no  o n e  i n d i c a t e d  
work  i n  p r o g r e s s  on a  h i g h e r  d e g r e e  p r o g r a m .
A l t h o u g h  e d u c a t i o n a l  a c h i e v e m e n t  h a s  i t s  i m p o r t a n c e  i n  t h e  
f i e l d  o f  e d u c a t i o n ,  i t  i s  n o t  t h e  o n l y  c r i t e r i o n  f o r  s u c c e s s  i n  t e a c h i n g .  
The  y e a r s  o f  t e a c h i n g  s e r v i c e  f o r  t h e  g r o u p  a v e r a g e d  t h i r t e e n  and  o n e -  
h a l f  y e a r s .  T h i s  l o n g  t e n u r e  c o m b in e d  w i t h  t h e  f a c t  t h a t  30 p e r  c e n t  
o f  t h e  i n s t r u c t o r s  h a v e  s u s p e n d e d  t h e i r  e d u c a t i o n  a t  t h e  b a c h e l o r ' s  
d e g r e e ,  s u g g e s t  t h e y  may be  s e e k i n g  f u r t h e r  k n o w le d g e  b y  o t h e r  m e t h o d s .
I n s t r u c t o r s  w e r e  r e q u e s t e d  t o  i n d i c a t e  e x p e r i e n c e s  i n  w h i c h  t h e y  
r e c e i v e d  t r a i n i n g  i n  f a r m  p o w e r  o r  a r e l a t e d  f i e l d .  T h e  t e a c h e r s  w e re  
r e q u e s t e d  t o  d e n o t e  t h e  v a r i o u s  j o b s ,  t r a i n i n g  o r  e d u c a t i o n a l  p r o g r a m s  
a t t e n d e d  a n d  t h e i r  l e n g t h  o r  c r e d i t .
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TABLE I I
INSTRUCTORS* EDUCATIONAL ATTAINMENT
D e g r e e Number P e r  C e n t
B a c h e l o r ' s  D e g r e e 15 30
W o r k i n g  on M a s t e r ' s  D e g r e e 13 26
M a s t e r ’ s  D e g r e e 22 44
H i g h e r  D e g r e e 0 0
T o t a l 50 100
D a t a  I n  T a b l e  I I I  r e v e a l  t h a t  86 p e r  c e n t  o f  t h e  r e s p o n d e n t s
r e c e i v e d  some t y p e  o f  home s h o p  t r a i n i n g .  T h i s  seem s  t o  i n d i c a t e  t h a t  
t h e  f a m i l y  b a c k g r o u n d  h e l d  a  s t r o n g  m e c h a n i c a l  a f f i l i a t i o n .  A g r e a t e r  
p r o p o r t i o n  o f  I n s t r u c t o r s  s t a t e d  t h e y  h a d  r e c e i v e d  home s h o p  t r a i n i n g  
t h a n  e x p e r i e n c e  f r o m  any  o t h e r  s o u r c e .
S i n c e  a l l  r e s p o n d e n t s  h e l d  a t  l e a s t  a  b a c h e l o r ' s  d e g r e e ,  
c o l l e g e  c o u r s e s  w e r e  a m a j o r  s o u r c e  o f  t r a i n i n g .  T h e  g r e a t  m a j o r i t y  
(80%) o f  t h e  i n s t r u c t o r s  r e c e i v e d  some t r a i n i n g  i n  t h e  a r e a ,  p r o b a b l y  
w h i l e  i n  p u r s u i t  o f  a  d e g r e e .  O n ly  20 p e r  c e n t  s t a t e d  t h e y  h a d  n o t  
r e c e i v e d  c o l l e g e  t r a i n i n g  i n  f a r m  p o w e r .
T h e  a v e r a g e  num ber  o f  f a r m  po w er  c o u r s e s  t a k e n  by  t h e  i n s t r u c t o r s  
was 6 . 5 8  w i t h  a v e r a g e  c r e d i t  h o u r s  o f  1 9 . 7 5 .  The am oun t  o f  c r e d i t  
h o u r s  w o u ld  c o n s t i t u t e  a  m i n o r  i n  m o s t  u n d e r g r a d u a t e  d e g r e e  p r o g r a m s .
I n s e r v i c e  c o u r s e s  w e r e  a n o t h e r  i m p o r t a n t  s o u r c e  o f  t r a i n i n g  f o r  
s e c o n d a r y  s c h o o l  i n s t r u c t o r s  o f  f a r m  p o w e r .  N e a r l y  t h r e e - f o u r t h s  
(74%) o f  t h e  t e a c h e r s  r e p o r t e d  t h e y  h a d  a t t e n d e d  some i n s e r v i c e  
w o r k s h o p s  on f a r m  p o w e r .  The num b e r  o f  t r a i n i n g  p r o g r a m s  a t t e n d e d  by
TABLE III
TEACHER EXPERIENCE AND TRAINING IN FARM POWER OR RELATED FIELDS
Response Average Average Average
Yes No Number C r e d i t Number
Number Per  c e n t Number Per  c e n t Of Years Hours Of Courses
Home Shop 
T r a i n i n g 43 86 7 14 N/A* N/A N/A
High School
Vo. Ag, T r a i n i n g 34 68 16 32 3 .60 N/A N/A
V o c a t i o n a l  
Trade School 5 10 45 90 1.80 N/A N/A
C o l l e g e 40 80 10 20 N/A 19.75 6 .5 8
M i l i t a r y 13 26 37 74 4 , 0 7 N/A N/A
Employment in  
I n d u s t r y 24 48 26 52 5 .8 0 N/A N/A
I n s e r v i c e
T r a i n i n g 37 74 13 26 N/A N/A 5.62
*Not Apply
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t h e  i n s t r u c t o r s  a v e r a g e d  5 . 6 2 .  T h i r t e e n  (267.) r e p o r t e d  t h e y  h a d  n o t  
a t t e n d e d  i n s e r v i c e  t r a i n i n g  i n  t h e  a r e a .
D a t a  c o l l e c t e d  i n  t h i s  s t u d y ,  l i k e  o t h e r s  r e v i e w e d ,  i n d i c a t e  
t h a t  t h e  m a j o r i t y  o f  I n s t r u c t o r s  h a v e  r e c e i v e d  h i g h  s c h o o l  t r a i n i n g  i n  
v o c a t i o n a l  a g r i c u l t u r e .  T h i r t y - f o u r  i n s t r u c t o r s  (68%) i n d i c a t e d  t h e y  
h a d  e n r o l l e d  i n  a s e c o n d a r y  p r o g r a m  o f  v o c a t i o n a l  a g r i c u l t u r e  f o r  an  
a v e r a g e  o f  3 . 6  y e a r s .  The  r e m a i n i n g  32 p e r  c e n t  r e c e i v e d  no  h i g h  
s c h o o l  t r a i n i n g  t h r o u g h  v o c a t i o n a l  a g r i c u l t u r e .
R e s p o n s e s  o f  t h e  I n s t r u c t o r s ,  w i t h  r e f e r e n c e  t o  e m p lo y m e n t  i n  
I n d u s t r y ,  show ed  n e a r l y  h a l f  (487.) h a d  b e e n  e m p l o y e d  i n  t h e  f a r m  p o w e r  
f i e l d .  T h e  l e n g t h  o f  e m p lo y m e n t  r a n g e d  f r o m  1 t o  20 y e a r s  w i t h  a 
mean o f  a l m o s t  s i x  y e a r s  ( 5 . 8 )  f o r  t h e  g r o u p .  F i f t y - t w o  p e r  c e n t  
s t a t e d  t h a t  t h e y  h a d  n o  em p lo y m en t  e x p e r i e n c e  I n  a f a r m  p o w e r  f i e l d .
T h e  l a r g e  p e r c e n t a g e  o f  p a s t  e m p lo y m e n t  i n  i n d u s t r y  s u g g e s t s  
t h a t  t h e  g r o u p  h a s  a k n o w le d g e  o f  t h e  n e e d s  o f  e m p l o y e r s  a s  w e l l  a s  t h e  
s t u d e n t s  t h e y  a r e  t r a i n i n g .
O n ly  t h i r t e e n  (267.) o f  t h e  r e s p o n d e n t s  r e p o r t e d  t h e y  h a d  r e c e i v e d  
f a r m  p o w e r  t r a i n i n g  I n  any  b r a n c h  o f  t h e  m i l i t a r y  s e r v i c e s .  The  
a v e r a g e  l e n g t h  o f  s e r v i c e  was 4 . 0 7  y e a r s  f o r  t h e  i n s t r u c t o r s  r e c e i v i n g  
m i l i t a r y  t r a i n i n g  i n  t h i s  a r e a .  The  m ean  was  som ew ha t  e n l a r g e d  d u e  t o  
t h e  f a c t  t h a t  s e v e r a l  o f  t h e  i n s t r u c t o r s  h a d  s p e n t  m o re  t h a n  20 y e a r s  
I n  t h e  s e r v i c e .
V o c a t i o n a l  t r a d e  s c h o o l s  w e r e  t h e  l e a s t  u s e d  by  t h e  i n s t r u c t o r s  
t o  g a i n  e x p e r i e n c e  i n  f a r m  p o w e r .  O n ly  5 (107.) r e p o r t e d  t h e y  h a d  
a t t e n d e d  t r a d e  s c h o o l  f o r  t h i s  p u r p o s e .  One f a c t o r  f o r  t h e  r e l a t i v e l y  
low  p e r c e n t a g e  i s  t h e  f a c t  t h a t  p o s t - s e c o n d a r y  v o c a t i o n a l  p r o g r a m s  a r e
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g e n e r a l l y  o f f e r e d  t o  m e e t  t h e  n e e d s  o f  J o b - o r i e n t e d  y o u t h  w i t h  a p p a r e n t  
d i s r e g a r d  f o r  f u r t h e r  e d u c a t i o n .
D a t a  f r o m  t h i s  s t u d y  s e e m  t o  i n d i c a t e  t h a t  f a r m  p o w e r  i n s t r u c ­
t o r s  a r e  w e l l  e x p e r i e n c e d  i n  t h e i r  f i e l d .  The  t r a d i t i o n a l  m e t h o d s  o f  
t r a i n i n g  s u c h  a s  c o l l e g e  was  o n e  way k n o w l e d g e  was  g a i n e d , a s  d a t a  
show  many h a d  p r e v i o u s l y  f o u n d  e m p lo y m e n t  i n  t r a d e s  and  i n d u s t r i a l  
j o b s .  O t h e r  s o u r c e s  s u c h  a s  m i l i t a r y  and  v o c a t i o n a l  t r a d e  s c h o o l  
t r a i n i n g  o f f e r e d  t h e  i n s t r u c t o r s  i n v a l u a b l e  h a n d s - o n  e x p e r i e n c e .
A d e q u a c y  o f  I n s t r u c t o r  Farm  P o w e r  T r a i n i n g
An I n s t r u c t o r  c a n  t e a c h  o n l y  w h a t  h e  k n o w s .  I n  o r d e r  t o
d e t e r m i n e  t h e  a d e q u a c y  o f  t r a i n i n g  r e c e i v e d ,  t h e  i n s t r u c t o r s  w e r e
r e q u e s t e d  t o  e v a l u a t e  f a r m  p o w e r  t r a i n i n g  r e c e i v e d .  R e s p o n s e  t o
a d e q u a c y  o f  t r a i n i n g  w i t h  r e f e r e n c e  t o  v a r i o u s  f a r m  p o w e r  a r e a s  a r e
p r e s e n t e d  i n  T a b l e  IV.
F o r  p u r p o s e  o f  i n t e r p r e t a t i o n ,  t r u e  n u m b e r s  w e r e  a s s i g n e d  t o
t h e  w e i g h t e d  m eans  i n  t h e  f o l l o w i n g  m a n n e r :
V e r y  A d e q u a t e  2 . 5 1  -  3 . 0 0
A d e q u a t e  1 . 5 1  -  2 . 5 0
L i m i t e d  0 . 5 1  -  1 . 5 0
No T r a i n i n g  0 , 0 0  -  0 . 5 0
As a g r o u p ,  I n s t r u c t o r s  f e l t  t h a t  t h e y  h a d  r e c e i v e d  a d e q u a t e  
t r a i n i n g  i n  f o u r  f a r m  p o w e r  a r e a s :  s h o p  o r i e n t a t i o n ,  p r i n c i p l e s  o f
e n g i n e  o p e r a t i o n ,  o v e r h a u l  o f  m a j o r  e n g i n e  c o m p o n e n t s ,  and  e l e c t r i c a l  
s y s t e m s .  No i n s t r u c t o r  r e p o r t e d  n o t  h a v i n g  r e c e i v e d  t r a i n i n g  i n  
s h o p  o r i e n t a t i o n .  O n l y  o n e  f a i l e d  t o  r e c e i v e  t r a i n i n g  i n  p r i n c i p l e s  
o f  e n g i n e  o p e r a t i o n ,  tw o  l a c k e d  t r a i n i n g  i n  t h e  o v e r h a u l  o f  m a j o r  
e n g i n e  c o m p o n e n t s  and  f o u r  r e p o r t e d  no  t r a i n i n g  i n  e l e c t r i c a l  s y s t e m s .
TABLE IV
ADEQUACY OF TRAINING AS PERCEIVED BY FARM POWER INSTRUCTORS
T r a i n i n g  Area
Very Adequate 
Pe r  
No. Cent
Adequate 
Per  
No. Cent
L im i t e d
Per
No. Cent
No T r a i n i n g  
Per  
No. Cent
Weighted
Mean
Shop O r i e n t a t i o n 16 32 24 48 10 20 0 0 2.12
P r i n c i p l e s  o f  
Engine O p e r a t i o n 21 42 21 42 7 14 1 2 2 ,24
O verhau l  o f  Major 
Engine Components 14 28 16 32 18 36 2 4 1.84
D i e s e l  Fuel  Systems 4 8 12 24 23 46 11 22 1 .18
E l e c t r i c a l  Systems 4 8 22 44 20 40 4 8 1 .52
H y d r a u l i c  Systems 4 8 12 24 25 50 9 18 1 .22
D rive  T r a i n  Systems 3 6 20 40 18 36 9 18 1 .34
N * 50 Mean R a t i n g  S ca le  = Very Adequate 2 .51 - 3 .00
Adequate  1.51 -  2 .50
L im i ted  0 .51  - 1 .50
No T r a i n i n g  0 .0 0  -  0 .5 0
O l
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T h r e e  a r e a s  h a d  a  w e i g h t e d  mean  o f  b e l o w  1 . 5 1  ( L i m i t e d ) .
T h e s e  a r e a s  w e r e :  d r i v e  t r a i n  s y s t e m s , h y d r a u l i c  s y s t e m s , a n d  d i e s e l
f u e l  s y s t e m s .  E i g h t e e n  p e r  c e n t  s t a t e d  t h e y  h a d  r e c e i v e d  n o  t r a i n i n g  
i n  h y d r a u l i c  s y s t e m s  o r  d r i v e  t r a i n  s y s t e m s .  N e a r l y  o n e - f o u r t h  (22%) 
r e p o r t e d  a  l a c k  o f  t r a i n i n g  I n  d i e s e l  f u e l  s y s t e m s .  T h i s  was  t h e  l o w e s t  
r a t e d  o f  t h e  f a r m  p o w e r  a r e a s  w i t h  a  mean o f  1 . 1 8 .  T w e n t y - t h r e e  (467.) 
s t a t e d  t h e y  h a d  r e c e i v e d  l i m i t e d  t r a i n i n g  i n  d i e s e l  f u e l  s y s t e m s ,  12 
a d e q u a t e  and  o n l y  4  w i t h  v e r y  a d e q u a t e  t r a i n i n g  i n  t h i s  a r e a .
The  h i g h e s t  r a t e d  a d e q u a c y  o f  t r a i n i n g  was  p r i n c i p l e s  o f  e n g i n e  
o p e r a t i o n ,  w i t h  a mean o f  2 . 2 4 .
T y p e s  o f  F a rm  Pow er  I n s t r u c t i o n a l  P r o g r a m s
I t  i s  g e n e r a l l y  a c c e p t e d  t h a t  t h e  p r i m a r y  o b j e c t i v e  o f  
s e c o n d a r y  v o c a t i o n a l  s c h o o l  p r o g r a m s  I s  t o  p r e p a r e  t h e  h i g h  s c h o o l  
y o u t h  f o r  e m p l o y m e n t .  V o c a t i o n a l  p r o g r a m s  s h o u l d  b e  s t r u c t u r e d  t o  
m e e t  t h e  n e e d s  o f  t h o s e  I n  t r a i n i n g .
As c a n  b e  s e e n  i n  T a b l e  V, t h e  I n s t r u c t o r s  a r e  g o i n g  b e y o n d  
s e c o n d a r y  i n s t r u c t i o n  a n d  a r e  s e r v i n g  t h e  o u t - o f - s c h o o l  p o p u l a t i o n  a s  
w e l l  a s  t h e  i n - s c h o o l  y o u t h .  A l l  r e s p o n d e n t s  r e p o r t e d  h a v i n g  a g r i c u l ­
t u r a l  l a b o r a t o r y  t r a i n i n g  p r o g r a m s .  T h e  num ber  o f  s t u d e n t s  e n r o l l e d  
i n  t h e  p r o g r a m s  r a n g e d  f r o m  5 t o  157 w i t h  an  a v e r a g e  t e a c h i n g  l o a d  
o f  4 2 . 1  s t u d e n t s .
I n  a d d i t i o n  t o  t h e  a g r i c u l t u r a l  l a b o r a t o r y  p r o g r a m s ,  10 
t e a c h e r s  r e p o r t e d  c o o p e r a t i v e  t r a i n i n g  p r o g r a m s  w i t h  a n  a v e r a g e  e n r o l l ­
m e n t  o f  1 0 . 2  s t u d e n t s .  A d u l t  e d u c a t i o n  p r o g r a m s  w e r e  b e i n g  t a u g h t  b y  
12 o f  t h e  i n s t r u c t o r s  r e s p o n d i n g .  T h e s e  p r o g r a m s  r a n g e d  i n  e n r o l l m e n t  
f r o m  10 t o  30 i n d i v i d u a l s  w i t h  an a v e r a g e  c l a s s  s i z e  o f  1 9 . 5 .
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TABLE V
TYPES OF FARM POWER PROGRAMS CONDUCTED
P r o g r a m
Number
o f
P r o g r a m s
Number
o f
S t u d e n t s
A v e r a g e  
Number o f  
S t u d e n t s Range
A g r i - L a b
T r a i n i n g 50 2 , 1 0 5 4 2 . 1  5 -  157
C o o p e r a t i v e
T r a i n i n g 10 102 1 0 . 2  2 - 25
A dul t
E d u c a t i o n 12 234 1 9 . 5  10 - 30
T o t a l 70 2 ,4 4 1
D a t a  i n d i c a t e  t h a t  t h e f i f t y  s c h o o l s had  a t o t a l  o f  2 , 4 4 1 s t u -
d e n t s  e n r o l l e d i n  f a rm  po w er c l a s s e s .
R e f e r e n c e  Use i n  Farm Power  P r o g r a m s
F i v e  s o u r c e s  w e re  i d e n t i f i e d  a s  b e i n g  t h e  m o s t  commonly u s e d  
t y p e s  o f  f a r m  power  r e f e r e n c e  m a t e r i a l s .  T h e s e  s o u r c e s  w e re  (1 )  S t a t e  
a d o p t e d  t e x t b o o k s ,  (2 )  A m e r i c a n  A s s o c i a t i o n  f o r  I n s t r u c t i o n a l  M a t e r i a l s  
( A . A . V . I . M . ) ,  (3 )  I n d u s t r y  d e v e l o p e d  m a t e r i a l ,  (4 )  S t a t e  d e v e l o p e d  
m a t e r i a l ,  a n d  ( 5 )  P e r s o n a l l y  d e v e l o p e d  m a t e r i a l .
The i n s t r u c t o r s  w e r e  a s k e d  t o  i n d i c a t e  t h e  e x t e n t  o f  u s e  f o r  
e a c h  t y p e  o f  t h e  r e f e r e n c e  i n  t h e i r  i n s t r u c t i o n a l  p r o g r a m .  The r a t i n g  
s c a l e  r a n g e d  f ro m  e x t e n s i v e  t o  no u s e .
I n  a n a l y z i n g  t h e  r e t u r n e d  r e s p o n s e s ,  t h e  m o s t  u s e d  r e f e r e n c e  
m a t e r i a l  i s  t h a t  d e v e l o p e d  b y  t h e  t e a c h e r .  As shown i n  T a b l e  V I ,  
n e a r l y  h a l f  (487.) o f  t h e  r e s p o n d e n t s  r e p o r t e d  e x t e n s i v e  u s e  o f
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TABLE VI
EXTENT OF REFERENCE USAGE IN FARM POWER INSTRUCTIONAL PROGRAMS
Reference Extens ive Moderate Some No Use
State Adopted 
Textbook A A 9 33
A.A.V.I.M.
Material 7 16 21 6
Industry Developed 
Material 17 18 13 2
State Developed 
Material 12 13 10 15
Personally
Developed Material 2A 19 7 0
p e r s o n a l l y  d e v e l o p e d  m a t e r i a l  a n d  o n l y  1A p e r  c e n t  s t a t e d  some u s e  o f  
t h i s  t y p e  o f  t e a c h i n g  a i d .  A l l  I n s t r u c t o r s  r e p o r t e d  u s e  o f  p e r s o n a l l y  
d e v e l o p e d  m a t e r i a l ,  t h e  o n l y  t y p e  w i t h  t h i s  r e s p o n s e .
I n d u s t r y  d e v e l o p e d  m a t e r i a l s  w e r e  a l s o  r e p o r t e d  a s  o n e  o f  t h e  
m ore  w i d e l y  u s e d  t e a c h i n g  a i d s .  The  r e s p o n s e  I n c l u d e d  3A p e r  c e n t  o f  
t h e  I n s t r u c t o r s  who made e x t e n s i v e  u s e  o f  t h i s  t y p e  m a t e r i a l ,  18 p e r  
c e n t  who u s e d  t h e  m a t e r i a l  t o  a  m o d e r a t e  e x t e n t ,  13 p e r  c e n t  who u s e d  
t h e  m a t e r i a l  t o  some e x t e n t  a n d  o n l y  A p e r  c e n t  who d i d  n o t  u s e  t h i s  
t y p e  o f  m a t e r i a l .
T h i r t y  p e r  c e n t  o f  t h e  r e s p o n d e n t s  r e p o r t e d  t h a t  t h e y  made 
no  u s e  o f  s t a t e  d e v e l o p e d  m a t e r i a l s .  From t h i s  d a t a ,  t h e  c o n c l u s i o n  
was  r e a c h e d  t h a t  s u c h  m a t e r i a l s  h a d  n o t  b e e n  d e v e l o p e d  i n  t h e i r  s t a t e .
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T w e n t y - f o u r  p e r  c e n t  u s e d  t h e  m a t e r i a l  e x t e n s i v e l y ,  t w e n t y - s i x  p e r  c e n t  
m o d e r a t e l y ,  a n d  t w e n t y  p e r  c e n t  made some u s e  o f  s t a t e  d e v e l o p e d  
m a t e r i a l .
A f u r t h e r  a p p r a i s a l  o f  T a b l e  VI i n d i c a t e d  t h a t  o n l y  14 p e r  c e n t  
o f  t h e  i n s t r u c t o r s  u s e d  A . A . V . l . M .  m a t e r i a l  e x t e n s i v e l y ,  32 p e r  c e n t  
s t a t e d  t h e y  w e r e  u s e d  t o  a  m o d e r a t e  e x t e n t ,  42  p e r  c e n t  t o  some e x t e n t  
a n d  12 p e r  c e n t  r e p o r t e d  t h e y  made n o  u s e  o f  t h e s e  m a t e r i a l s .
The  l e a s t  u s e d  t y p e  o f  m a t e r i a l s  was  s t a t e  a d o p t e d  t e x t b o o k s .  
S i x t y - s i x  p e r  c e n t  r e p o r t e d  t h e y  made n o  u s e  o f  t e x t b o o k s  i n  t h e i r  
f a r m  p o w e r  i n s t r u c t i o n a l  p r o g r a m .  E i g h t e e n  p e r  c e n t  s t a t e d  t h e y  made 
some u s e  a n d  o n l y  s i x t e e n  p e r  c e n t  u s e d  t e x t b o o k s  m o d e r a t e l y  o r  
e x t e n s i v e l y .
I n s t r u c t o r s  o f  f a r m  p o w e r  s e e m  t o  p r e f e r  u s e  o f  m a t e r i a l s  w i t h  
p r a c t i c a l  v a l u e .  T h i s  i s  shown b y  t h e  p r e f e r e n c e  o f  m a t e r i a l s  u s e d  
i n  I n d u s t r y  ( i n d u s t r y  d e v e l o p e d  m a t e r i a l )  and  m a t e r i a l s  t h a t  t h e  
i n s t r u c t o r s  d e v e l o p e d .  I t  a p p e a r s  t h a t  o t h e r  d e v e l o p e r s  o f  i n s t r u c ­
t i o n a l  m a t e r i a l s  h a v e  n o t  m e t  t h e  n e e d s  f o r  I n s t r u c t i o n  i n  f a r m  pow er  
on  a  s e c o n d a r y  s c h o o l  l e v e l .  T h i s  i s  e s p e c i a l l y  t r u e  o f  t e x t b o o k s ,  
w h i c h  h a v e  b e e n  t h e  t r a d i t i o n a l  s o u r c e  o f  r e f e r e n c e  f o r  t h i s  k i n d  o f  
i n s t r u c t i o n .
E v a l u a t i o n  o f  C u r r e n t  I n s t r u c t i o n a l  M a t e r i a l
As a  m eans  o f  d e t e r m i n i n g  t h e  e x t e n t  c u r r e n t  I n s t r u c t i o n a l  
m a t e r i a l s  w e r e  m e e t i n g  t h e  n e e d s  o f  f a r m  p o w e r  i n s t r u c t o r s ,  t h e  p a r t i c ­
i p a n t s  w e r e  a s k e d  t o  e v a l u a t e  v a r i o u s  m a t e r i a l s  u s e d  i n  t h e i r  t r a i n i n g  
p r o g r a m .  The  c r i t e r i a  w e r e  s e l e c t e d  f r o m  a  r e v i e w  o f  l i t e r a t u r e  
a n d  c o n s u l t a t i o n  w i t h  a s s o c i a t e s .
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F o r  r e f e r e n c e  t o  mean  s c o r e s *  t h e  f o l l o w i n g  s c a l e  w as  u s e d  
I n  d e t e r m i n i n g  t h e  e x t e n t  t o  w h i c h  I n s t r u c t i o n a l  m a t e r i a l s  w e r e  
m e e t i n g  p r o g r a m  n e e d s  a s  p e r c e i v e d  by  p a r t i c i p a n t s :
V e r y  A d e q u a t e  3
A d e q u a t e  2
I n a d e q u a t e  1
V e ry  I n a d e q u a t e  0
The  s t a t i s t i c a l  t e c h n i q u e  u s e d  f o r  i n t e r p r e t a t i o n  a n d  p r e s e n t a ­
t i o n  o f  t h e  r e s u l t s  o f  t h i s  s e c t i o n  o f  t h e  s u r v e y  was  w e i g h t e d  mean 
s c o r e .  The  w e i g h t e d  mean f o r  t h e  a d e q u a c y  was  c a l c u l a t e d  by  summing 
t h e  a s s i g n e d  s c o r e  f o r  t h e  s p e c i f i c  a d e q u a c y  a n d  d i v i d i n g  by  t h e  sum 
o f  t h e  r e s p o n d e n t s  who a c t u a l l y  c h e c k  a  d e g r e e  o f  a d e q u a c y .  T h e  p o s ­
s i b l e  w e i g h t e d  mean c o u l d  r a n g e  f r o m  a  h i g h  o f  3 . 0 0  t o  a low  o f  0 . 0 0 .
F o r  t h e  p u r p o s e  o f  i n t e r p r e t a t i o n ,  t r u e  n u m b e r s  w e r e  a s s i g n e d  
I n  t h e  f o l l o w i n g  m a n n e r :
V e r y  A d e q u a t e  2 . 5 1  -  3 . 0 0
A d e q u a t e  1 . 5 1  -  2 . 5 0
I n a d e q u a t e  0 . 5 1  -  1 . 5 0
V e ry  I n a d e q u a t e  0 . 0 0  - 0 . 5 0
I n s t r u c t o r s  o f  s e c o n d a r y  l e v e l  f a r m  p o w e r  p r o g r a m s  p a r t i c i p a t i n g  
i n  t h i s  s t u d y  w e r e  a s k e d  t o  e v a l u a t e  t h e  e x t e n t  t o  w h i c h  c u r r e n t  
i n s t r u c t i o n a l  m a t e r i a l  b e i n g  u s e d  m e t  t h e i r  p r o g r a m  n e e d s .  The  r e s p o n s e s  
and  w e i g h t e d  m e an s  a r e  p o r t r a y e d  i n  T a b l e  V I I .
I n  e v e r y  i n s t a n c e  t h e  w e i g h t e d  mean  f o r  t h e  m a t e r i a l  I s  a b o v e
1 . 5 0 ,  a r a t i n g  o f  a d e q u a t e .  No w e i g h t e d  m e an s  h a d  a v a l u e  o f  a b o v e
2 . 5 0 ,  a  r a t i n g  o f  v e r y  a d e q u a t e .
D a t a  i n d i c a t e  t h a t  i n s t r u c t i o n a l  m a t e r i a l s  c u r r e n t l y  u s e d  
by  t h e  i n s t r u c t o r s  a r e  b a s i c a l l y  m e e t i n g  t h e i r  n e e d s .  One r e a s o n  f o r  
t h e  s a t i s f a c t i o n  c o u l d  l i e  i n  t h e  f a c t  t h a t  f o r t y - e i g h t  p e r  c e n t  s t a t e d  
t h e y  made e x t e n s i v e  u s e  o f  m a t e r i a l s  t h e y  d e v e l o p e d .
TABLE VII
EVALUATION OF CURRENT INSTRUCTIONAL MATERIAL
M a t e r i a l  Adequacy
Very
A dequate Adequate I n a d e q u a te
Very
In a d e q u a te
Weighted
Mean
Amount o f  m a t e r i a l  c o n t e n t  f o r  t e a c h i n g  
farm power a t  h igh  schoo l  l e v e l 6 30 14 0 1.84
C o n te n t  deve lopment 4 33 13 0 1.82
U n d e r s t a n d in g  s t r e s s e d  i n  m a t e r i a l 1 33 15 1 1.68
M a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t s 2 29 18 1 1.64
Reading  l e v e l  based  on s t u d e n t  a b i l i t y 5 26 15 4 1.64
M a t e r i a l  p r e s e n t e d  on h igh  schoo l  
s t u d e n t  l e v e l 0 29 19 2 1.54
M a t e r i a l  p r e s e n t e d  in  a  c h a l l e n g i n g  way 3 27 17 3 1.60
I l l u s t r a t i o n s  s u f f i c i e n t  to  meet  your  
and s t u d e n t  needs 5 25 19 1 1.68
I l l u s t r a t i o n s  c o m p a t ib l e  and they  
r e i n f o r c e  th e  s c r i p t 8 31 10 1 1.92
I l l u s t r a t i o n s  c l e a r  and u n d e r s t a n d a b l e 6 31 11 2 1.82
M a t e r i a l  c l e a r l y  i d e n t i f i e s  ma jor  p o i n t s 4 34 11 1 1.82
(Con t inued)
TABLE VII (Continued)
M a t e r i a l  Adequacy
Very
Adequate Adequate In a d e q u a te
Very
In a d e q u a te
Weighted
Mean
M a t e r i a l  c o n t e n t  u p - t o - d a t e 4 34 11 1 1 .82
M a t e r i a l  f r e e  o f  c o n f u s i n g  or  
c o n f l i c t i n g  c o n c e p t s 4 30 14 2 1.72
M a t e r i a l s  meet  i n s t r u c t i o n a l  needs 3 26 21 0 1 .64
N=50 Mean R a t in g  S ca le  = Very Adequate
Adequate 
I n a d e q u a te  
Very In a d e q u a te
KJt
2..51 -  3,.00
1 ..51 - 2,,50
0 ,.51 - 1,.50
0 ,,00 - 0 ,.50
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An overview of the type of materials they desired was given 
when they were asked for recommendations to assist in the preparation 
of Instructional materials that would meet their needs. A complete 
listing is given in Appendix I.
Some of the more connon and helpful suggestions were:
"Keep your material practical, readable, Interesting 
to the students. A lot of materials have too much theory 
and go too deep. Build more skill type work into materials. 
Hands-on training keeps students interested and meets their 
needs and demands."
"K eep  t h e  r e a d i n g  l e v e l  a t  a  5 t h  o r  6 t h  g r a d e  l e v e l .
Break the units down into sub-units or modules with a 
variety of activities."
"Material clearly illustrated and easily understood 
by studentB would be of value."
"Give us basic pictures and descriptions and perhaps 
minature models to use and display."
"Need for skill training. Step-by-step procedure.
Progrannted learning."
The desire for teaching materials with practical, hands-on
experience theme was expressed by most of the teachers. To be of
maximum effect, farm power instruction must be based on this type of 
teaching technique to produce a student with skills necessary to enter 
the world of work.
To obtain an overall evaluation of the developed material, 
instructors were asked to assign a rating to the instructional material, 
as shown in Table VIII.
Twenty-nine instructors (587.) felt the instructional materials
on tune-up procedures for farm power units deserved a rating of good.
Of t h e  r e m a i n i n g  i n s t r u c t o r s ,  36 p e r  c e n t  j u d g e d  t h e  m a t e r i a l  t o  b e  
s u p e r i o r ,  6 p e r  c e n t  o f  f a i r  v a l u e  and  a r a t i n g  o f  p o o r  was  n o t  g i v e n .
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TABLE V I I I  
OVERALL RATING OF DEVELOPED MATERIAL
R a t i n g Number P e r  C e n t
S u p e r i o r 18 36
Good 29 58
F a i r 3 6
P oor 0 0
T o t a l 50 100
F o r  i n s t r u c t i o n a l  m a t e r i a l  t o  be  u s e d  i n  t h e  c l a s s r o o m  t h e r e  
m u s t  be a  f e l t  n e e d  f o r  i t .  Too o f t e n  m a t e r i a l s  a r e  p r o d u c e d  f o r  t h e i r  
e c o n o m ic  v a l u e  w i t h  l i t t l e  r e g a r d  g i v e n  t o  t h e  n e e d s  o f  t e a c h e r s  o r  
s t u d e n t s .
The t e a c h e r s '  o p i n i o n s  r e g a r d i n g  t h e  n e e d  f o r  i n s t r u c t i o n a l  
m a t e r i a l  d e v e l o p e d  i n  t h i s  s t y l e  i s  shown i n  T a b l e  IX. As c a n  be  s e e n  
a n  o v e r w h e l m i n g  m a j o r i t y  (96%) f e l t  t h e r e  was  a n e e d  f o r  t h i s  t y p e  o f  
m a t e r i a l  i n  t h e i r  f a r m  power  i n s t r u c t i o n a l  p r o g r a m s .  O n ly  4 p e r  c e n t  
o f  t h e  r e s p o n d e n t s  s t a t e d  t h e r e  was no n e e d  f o r  t h i s  t y p e  o f  m a t e r i a l  
i n  t h e i r  p r o g r a m .
The r e s p o n s e s  o f  t h e  i n s t r u c t o r s  show a s t r o n g  d e s i r e  f o r  
m a t e r i a l s  s t r u c t u r e d  f o r  i n - t h e - s h o p  u s e  t h a t  t h e  s t u d e n t s  c a n  f o l l o w  
a n d  u n d e r s t a n d .
D a ta  g a t h e r e d  f o r  t h i s  s t u d y  i n d i c a t e d  t h a t  t e a c h e r s  p r e f e r r e d  
i n s t r u c t i o n a l  m a t e r i a l  t o  be  g r o u p e d  i n  i n d i v i d u a l  u n i t s  o r  s i m i l a r  
t o p i c s  bound  t o g e t h e r .  F i f t y - t w o  p e r  c e n t  o f  t h e  i n s t r u c t o r s  s t a t e d
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TABLE IX
NEED FOR MATERIAL
R e s p o n s e Number P e r  C e n t
Yes  48  96
No_________________________________________  2______________ 4
T o t a l  50 100
t h e y  p r e f e r r e d  m a t e r i a l  t o  be  p a c k a g e d  i n  i n d i v i d u a l  u n i t s .  F o r t y - f o u r  
p e r  c e n t  r e p o r t e d  t h e y  p r e f e r r e d  s i m i l a r  t o p i c s  b o u n d  t o g e t h e r  and o n l y  
f o u r  p e r  c e n t  w o u ld  l i k e  a l l  u n i t s  b o u n d  i n  one  c o p y .
The i n f o r m a t i o n  g i v e n  i n  T a b l e  X s u p p o r t s  t h e  f a c t  t h a t  t e a c h e r s  
o f  f a r m  pow er  d e s i r e  m a t e r i a l  t h a t  i s  s u i t e d  t o  t h e  i n s t r u c t o r ' s  p e r s o n a l  
u s e  and  t e a c h i n g  t e c h n i q u e .
TABLE X
PREFERENCE FOR PRESENTING MATERIAL
P r e f e r e n c e ____________________________________Number P e r  C e n t
I n d i v i d u a l  U n i t s  26 52
A l l  U n i t s  Bound i n  One Copy 2 4
S i m i l a r  T o p i c s  Bound T o g e t h e r _________ 22_____________ 44____
T o ta l 50 100
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O f t e n  t h e  way t h e  m a t e r i a l  i s  bound  w i l l  d e t e r m i n e  t h e  t e a c h i n g  
a p p r o a c h  and  u l t i m a t e  u s e  o f  i n s t r u c t i o n a l  m a t e r i a l .  As shown i n  
T a b l e  X I ,  t h e  i n s t r u c t o r s  d e s i r e d  m a t e r i a l  t h e y  c o u l d  c o n t r o l .  S i x t y -  
s i x  p e r  c e n t  s t a t e d  t h e y  w o u ld  l i k e  i n s t r u c t i o n a l  m a t e r i a l  o f  t h i 3  t y p e  
t o  be i n  l o o s e - l e a f  n o t e b o o k  fo rm .  H a r d b a c k  b i n d i n g  was  n o t  p r e f e r r e d  
a n d  o n l y  18 p e r  c e n t  d e s i r e d  a s o f t  c o v e r  and  16 p e r  c e n t  a  s p i r a l  
b i n d  i n g .
TABLE XI 
PREFERENCE FOR MATERIAL BINDING
B in d  i n g Number P e r  C e n t
L o o s e - l e a f  N o te b o o k 33 66
S o f t  C o v e r 9 18
H a r d b a c k 0 0
S p i r a l  B i n d i n g 8 16
T o t a l 50 100
The m a j o r i t y  o f  f a rm  p o w e r  i n s t r u c t o r s  d e s i r e  m a t e r i a l  t h a t  
t h e y  c a n  a r r a n g e .  The l o o s e - l e a f  n o t e b o o k  a l l o w s  f o r  a d d i t i o n s ,  o r  
c h a n g e s  a p p l i c a b l e  t o  i n d i v i d u a l  p r o g r a m  u s e .
As shown e a r l i e r  t h e  i n s t r u c t o r s  make m o re  u s e  o f  m a t e r i a l s  t h e y  
h a v e  d e v e l o p e d .  T h e s e  d a t a  i n d i c a t e  t h e  i m p o r t a n c e  p l a c e d  on su ch  
m a t e r i a l s .  By u s e  o f  l o o s e - l e a f  n o t e b o o k s ,  t e a c h e r s  may add  m a t e r i a l  
t h e y  h a v e  d e v e l o p e d  t o  e n r i c h  o r  s u p p o r t  i n s t r u c t i o n a l  m a t e r i a l  p r o ­
d u c e d  by o t h e r s .
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The i n s t r u c t o r s  w e r e  a s k e d  t o  g i v e  t h e i r  p e r c e p t i o n  o f  s t r o n g  
a n d  weak  p o i n t s  o f  m a t e r i a l  p r e s e n t e d .  The r e s u l t s  a r e  g i v e n  i n  
T a b l e  X I I .
D a ta  show t h e  m a t e r i a l  h a d  s e v e n  m a in  s t r o n g  p o i n t s  a s  p e r c e i v e d  
by t h e  r e s p o n d e n t s .  The h i g h e s t  r a t e d  s t r o n g  p o i n t  was t h a t  t h e  
m a t e r i a l s  r e a d i n g  l e v e l  was b a s e d  on  s t u d e n t  a b i l i t y  (347. ) .  The 
s e c o n d  h i g h e s t  r a t e d  p o i n t  was  t h a t  t h e  m a t e r i a l  was  p r e s e n t e d  on 
h i g h  s c h o o l  s t u d e n t  l e v e l  (307 . ) .  T h e s e  f i n d i n g s  c o i n c i d e  w i t h  e a r l i e r  
d a t a  s t a t i n g  t h e s e  two p o i n t s  t o  be  v e r y  a d e q u a t e  f o r  t h e  i n s t r u c t o r s  
n e e d s .
O t h e r  s t r o n g  p o i n t s  b r o u g h t  o u t  by  t h e  i n s t r u c t o r s  w e re  t h a t  
t h e  m a t e r i a l  c l e a r l y  i d e n t i f i e d  m a j o r  p o i n t s  (267 .) ,  i l l u s t r a t i o n s  w ere  
c l e a r  a n d  u n d e r s t a n d a b l e  (277.) a n d  t h a t  i l l u s t r a t i o n s  w e re  c o m p a t i b l e  
and  r e i n f o r c e d  t h e  s c r i p t  (227 .) .
The f a c t  t h a t  t h e  i l l u s t r a t i o n s  m e t  i n s t r u c t o r  and  s t u d e n t  n e e d s  
a n d  t h a t  t h e  m a t e r i a l  was  i n  a p p r o p r i a t e  s i z e  u n i t s  was  i n d i c a t e d  a l s o  
a s  s t r o n g  p o i n t s  by t h e  r e s p o n d e n t s .
Two a r e a s  w e r e  deemed m a j o r  weak p o i n t s  i n  t h e  d e v e l o p e d  
m a t e r i a l  by  t h e  i n s t r u c t o r s .  T h i r t y - t w o  p e r  c e n t  o f  t h e  r e s p o n d e n t s  
f e l t  t h e  m a t e r i a l  was  n o t  p r e s e n t e d  i n  a c h a l l e n g i n g  way.  Tw en ty  p e r  
c e n t  o f  t h e  i n s t r u c t o r s  i n d i c a t e d  w e a k n e s s  i n  t h e  f a c t  t h a t  t h e  m a t e r i a l  
c o n t e n t  was  n o t  u p - t o - d a t e .  S e v e r a l  i n s t r u c t o r s  made comments  t h a t  
a l l  new t r a c t o r s  h a v e  d i e s e l  e n g i n e s  a n d  i n s t r u c t i o n  i n  i g n i t i o n  
s y s t e m s  i s  b e c o m in g  l e s s  i m p o r t a n t .
T h e o r y  and p r a c t i c e  m u s t  be b a l a n c e d  i n  a f a rm  pow er  c u r r i c u l u m .  
S u c c e s s  i n  t h i s  f i e l d  comes from p e r f o r m i n g  t h e  j o b  and  k n o w in g  t h e
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TABLE X II
INSTRUCTORS' PERCEPTION OF THE DEVELOPED INSTRUCTIONAL 
MATERIALS WEAK AND STRONG POINTS
S t r o n g Weak
M a t e r i a l  P o i n t s P o i n t s P o i n t s
C o n t e n t  d e v e l o p m e n t 1 1
U n d e r s t a n d i n g  s t r e s s e d  i n  m a t e r i a l 8 5
M a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t s 11 5
R e a d i n g  l e v e l  b a s e d  on  s t u d e n t  a b i l i t y 17 1
M a t e r i a l  p r e s e n t e d  on  h i g h  s c h o o l  
s t u d e n t  l e v e 1 15 2
M a t e r i a l  p r e s e n t e d  i n  a c h a l l e n g i n g  way 0 16
I l l u s t r a t i o n s  s u f f i c i e n t  t o  m e e t  t e a c h e r  
and  s t u d e n t  n e e d s 11 2
I l l u s t r a t i o n s  c o m p a t i b l e  a n d  t h e y  
r e i n f o r c e  t h e  s c r i p t 11 0
I l l u s t r a t i o n s  c l e a r  and  u n d e r s t a n d a b l e 12 2
M a t e r i a l  c l e a r l y  i d e n t i f i e s  m a j o r  p o i n t s 13 1
M a t e r i a l  c o n t e n t  u p - t o - d a t e 0 10
M a t e r i a l  f r e e  o f  c o n f u s i n g  o r  
c o n f l i c t i n g  c o n c e p t s U 2
M a t e r i a l s  m e e t  i n s t r u c t i o n a l  n e e d s 3 2
N-50
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t h e o r y  b e h i n d  i t .  To a c c o m p l i s h  t h e s e  g o a l s  t h e  i n s t r u c t o r  n a t u r a l l y  
s e e k s  I n s t r u c t i o n a l  m a t e r i a l  t h a t  w i l l  a i d  h im  i n  h i s  t a s k .
I n s t r u c t i o n a l  a i d s ,  i n  o r d e r  t o  be  m o s t  e f f e c t i v e ,  m u s t  m ee t  
t h e  dem ands  f o r  w h ic h  t h e y  w e r e  i n t e n d e d .  To d e t e r m i n e  i f  t h e  m a t e r i a l  
d e v e l o p e d  i n  t h i s  s t u d y  m e t  t h e  n e e d s  o f  f a rm  pow er  i n s t r u c t o r s ,  
t e a c h e r s  w e r e  a s k e d  t o  c o m p a r e  them t o  e s t a b l i s h e d  f a r m  pow er  r e f e r e n c e  
s o u r c e s .  The p r e p a r e d  i n s t r u c t i o n a l  m a t e r i a l s  w e re  c o m p a re d  w i t h  f i v e  
m a j o r  s o u r c e s ;  s t a t e  a d o p t e d  t e x t b o o k s ,  A . A . V . I . M ,  m a t e r i a l ,  s t a t e  
d e v e l o p e d  m a t e r i a l , i n d u s t r y  d e v e l o p e d  m a t e r i a l  and p e r s o n a l l y  d e v e l o p e d  
m a t e r i a l .
The i n s t r u c t o r s  w e r e  a s k e d  t o  r a t e  t h e  d e v e l o p e d  m a t e r i a l  w i t h
r e f e r e n c e  t o  e a c h  m a t e r i a l  s o u r c e .  The r a t i n g  s c a l e  u s e d  f o r  t h e
d e v e l o p e d  m a t e r i a l  w as ;
F a r  S u p e r i o r
S u p e r i o r
Same
I n f e r  i o r
The r e s u l t  o f  t h e  i n s t r u c t o r s  c o m p a r i s o n  i s  g i v e n  i n  T a b l e  X I I I .
TABLE X I I I
DEVELOPED INSTRUCTIONAL MATERIAL COMPARED WITH 
OTHER MATERIAL SOURCES
D e v e l o p e d  M a t e r i a l s
M a t e r i a l  S o u r c e s  F a r  S u p e r i o r  S u p e r i o r Same I n f e r i o r
S t a t e  a d o p t e d  t e x t b o o k 29 16 5 0
A. A. V. I .M . 8 27 11 4
S t a t e  d e v e l o p e d  m a t e r i a l 19 15 13 3
I n d u s t r y  d e v e l o p e d  m a t e r i a l 6 25 15 4
P e r s o n a l l y  d e v e l o p e d  m a t e r i a l 9 16 24 I
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The results of the study indicate the developed material was 
superior to all listed Instructional sources except personally developed 
material.
The material was highest rated when compared to state adopted 
textbooks. Fifty-eight per cent of the instructors rated the developed 
material far superior, thirty-two per cent superior, and only ten per 
cent said it was the same. The material was not rated inferior to 
state adopted textbooks.
The next highest, far superior rating, came from the material 
comparison with state developed materials. Thirty-eight per cent 
stated the developed material was far superior, fifty per cent rated 
it superior, thirty per cent rated it the same and eight per cent 
rated it inferior to state developed material.
Materials developed within the states were perhaps the hardest 
to compare since each is developed on a different style. The materials 
range from elaborate visual aid systems to simple lists giving per­
formance guides. Some instructors, however, did comment that the 
developed material would complement material in their state if they 
were used together.
When t h e  d e v e l o p e d  m a t e r i a l s  w e r e  c o m p a r e d  t o  m a t e r i a l s  d e v e l o p e d  
b y  i n d u s t r y  t h e  f o l l o w i n g  was  f o u n d .  H a l f  o f  t h e  i n s t r u c t o r s  (30%) 
f e l t  t h e  d e v e l o p e d  m a t e r i a l  w as  s u p e r i o r ,  t w e l v e  p e r  c e n t  r a t e d  i t  f a r  
s u p e r i o r ,  t h i r t y  p e r  c e n t  t h e  same a n d  f o u r  p e r  c e n t  r a t e d  t h e  d e v e l o p e d  
m a t e r i a l  i n f e r i o r  t o  i n d u s t r y  d e v e l o p e d  m a t e r i a l .
Perhaps the American Association for Vocational Instructional 
Material (A.A.V.I.M.) has done as much or more to provide quality
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I n s t r u c t i o n a l  m a t e r i a l  f o r  s e c o n d a r y  e d u c a t i o n  t h a n  a n y  o t h e r  i n s t r u c ­
t i o n a l  a i d  s o u r c e .
When t h e  f a r m  p o w e r  i n s t r u c t o r s  w e r e  a s k e d  t o  c o m p a r e  t h e  
d e v e l o p e d  m a t e r i a l  t o  t h a t  o f  A . A . V . I . M .  f i f t y  p e r  c e n t  r a t e d  t h e  
d e v e l o p e d  m a t e r i a l  s u p e r i o r .  T w e lv e  p e r  c e n t  s t a t e d  i t  was  f a r  s u p e ­
r i o r ,  t h i r t y  p e r  c e n t  t h e  same a n d  e i g h t  p e r  c e n t  s t a t e d  i t  was  
i n f e r i o r  t o  A . A . V . I . M .  m a t e r i a l .
One r e a s o n  f o r  t h e  r a t i n g s  g i v e n  b y  t h e  f a r m  p o w e r  i n s t r u c t o r s  
c o u l d  b e  t h e  i n t e n d e d  u s e  o f  t h e  m a t e r i a l s .  The m a t e r i a l  d e v e l o p e d  b y  
A . A . V . I . M .  i s  f o r  u s e  b y  a l l  s e g m e n t s  o f  a g r i c u l t u r a l  e d u c a t i o n .  The 
m a t e r i a l s  h a v e  a  b r o a d  r a n g e  o f  a p p l i c a t i o n s  f r o m  n i n t h  g r a d e  a g r i c u l ­
t u r a l  s t u d e n t s  t o  g r a d u a t e  l e v e l  c o l l e g e  c o u r s e s .  T h i s  f a c t  a l o n g  w i t h  
t h e  p r e f e r e n c e  f o r  p e r s o n a l l y  d e v e l o p e d  m a t e r i a l  c o u l d  a c c o u n t  f o r  
t h e  r a t i n g .
The c o m p a r i s o n  o f  t h e  d e v e l o p e d  m a t e r i a l  w i t h  p e r s o n a l l y  
d e v e l o p e d  m a t e r i a l  r e v e a l e d  a  5 0 - 5 0  s p l i t ,  h a l f  r a t e d  t h e  m a t e r i a l  
s u p e r i o r  (327.) o r  f a r  s u p e r i o r  (187.)  a n d  h a l f  r a t e d  i t  t h e  same (487.) 
o r  i n f e r i o r  (27.) . T h i s  r a t i n g  s u b s t a n t i a t e s  t h e  f a c t  t h a t  f a r m  p o w e r  
i n s t r u c t o r s  p l a c e  g r e a t  s t o r e  i n  m a t e r i a l s  t h e y  h a v e  d e v e l o p e d .  The 
d a t a  s e e m  t o  i n d i c a t e  t h a t  t h e  i n s t r u c t o r s  p e r c e i v e  t h e  d e v e l o p e d  
m a t e r i a l  i n  a  p o s i t i v e  w a y .  I n  s p i t e  o f  t h e  a p p a r e n t  r e c o g n i z e d  n e e d  
f o r  t e a c h i n g  m a t e r i a l s  i n  f a r m  p o w e r ,  i t  i s  s u r p r i s i n g  t o  f i n d  t h a t  
a n  i n a d e q u a c y  r a t i n g  w as  g i v e n  t o  r e c o g n i z e d  m a t e r i a l  s o u r c e s .
E ac h  i n s t r u c t o r  h a s  d i f f e r e n t  n e e d s  and  p r e f e r e n c e s  when s e l e c t ­
i n g  i n s t r u c t i o n a l  m a t e r i a l s  f o r  u s e  i n  h i s  p r o g r a m .  I n s t r u c t i o n a l  
m a t e r i a l  m u s t  b e  f l e x i b l e  t o  a l l o w  f o r  v a r i o u s  t e a c h i n g  p r o g r a m s .  
A t t e n t i o n  m u s t  b e  g i v e n  t o  new i n n o v a t i o n s  a n d  t e a c h i n g  t e c h n i q u e s
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t h a t  I n c l u d e  t e r m i n o l o g y  s u c h  a s  p rog ram m ed  i n s t r u c t i o n ,  m o d u l a r  
s c h e d u l i n g ,  f l e x i b l e  s c h e d u l i n g ,  c o m p u t e r i z e d  i n s t r u c t i o n ,  l e a r n i n g  
a c t i v i t y  p a c k a g e ,  and  o t h e r  s y s t e m s  d e s i g n e d  t o  im p ro v e  t h e  e f f i c i e n c y  
and  e f f e c t i v e n e s s  o f  t e a c h i n g .
A v e r y  h i g h  p e r c e n t a g e  o f  t h e  r e s p o n d e n t s  f e l t  t h e  d e v e l o p e d  
m a t e r i a l  w ou ld  m e e t  t h e i r  p r o g r a m  n e e d s ,  a s  shown i n  T a b l e  XIV. The 
p a r t i c i p a n t s  w e re  a s k e d  t o  e v a l u a t e  v a r i o u s  a s p e c t s  o f  t h e  d e v e l o p e d  
m a t e r i a l  a s  i t  r e l a t e d  t o  t h e i r  i n s t r u c t i o n a l  p r o g r a m .  The e v a l u a t i o n  
c r i t e r i a  w e re  s e l e c t e d  by  t h e  w r i t e r  f ro m  a r e v i e w  o f  l i t e r a t u r e  and  
c o n s u l t a t i o n  w i t h  a s s o c i a t e s .
F o r  r e f e r e n c e  t o  mean s c o r e s ,  t h e  f o l l o w i n g  s c a l e  was  u s e d :
V ery  A d e q u a t e  3
A d e q u a t e  2
I n a d e q u a t e  1
V ery  I n a d e q u a t e  0
The s t a t i s t i c a l  t e c h n i q u e  u s e d  f o r  i n t e r p r e t a t i o n  a n d  p r e s e n t a ­
t i o n  o f  d a t a  was  w e i g h t e d  mean s c o r e .  F o r  t h e  p u r p o s e  o f  i n t e r p r e t a t i o n ,  
t r u e  n u m b e rs  w e r e  a s s i g n e d  t o  w e i g h t e d  m eans  s c o r e  i n  t h e  f o l l o w i n g  
m a n n e r :
V ery  A d e q u a t e  2 . 5 1  -  3 . 0 0
A d e q u a t e  1 . 5 1  -  2 . 5 0
I n a d e q u a t e  0 . 5 1  -  1 . 5 0
V ery  I n a d e q u a t e  0 . 0 0  -  0 . 5 0
One o f  t h e  two l a r g e s t  w e i g h t e d  m eans  ( 2 . 5 6 )  was f o r  t h e  f a c t  
t h a t  t h e  r e a d i n g  l e v e l  was  b a s e d  on  t h e  s t u d e n t s  a b i l i t y ,  a n  o v e r a l l  
r a t i n g  o f  v e r y  a d e q u a t e .  T h i r t y  i n s t r u c t o r s  (607.) f e l t  t h e  r e a d i n g  
l e v e l  w o u ld  m e e t  t h e i r  p r o g r a m  n e e d s  v e r y  a d e q u a t e l y ,  t h i r t y - s i x  p e r  
c e n t  s t a t e d  i t  was a d e q u a t e  f o r  t h e i r  p r o g r a m  and  f o u r  p e r  c e n t  r e p o r t e d  
i t  i n a d e q u a t e .  S i n c e  t h e  m a t e r i a l  was d e v e l o p e d  u s i n g  a v e r y  e l e m e n t a r y
TABLE XIV
EXTENT INSTRUCTORS FEEL DEVELOPED MATERIALS WILL MEET PROGRAM NEEDS
M a t e r i a l  Adequacy
Very
Adequate Adequate In a d e q u a te
Very
In a d e q u a te
Weighted
Mean
C o n te n t  development 16 33 1 0 2 .30
U n d e r s t a n d in g  s t r e s s  i n  m a t e r i a l 22 26 2 0 2 ,4 0
M a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t s 20 29 1 0 2.38
Reading  l e v e l  based  on s t u d e n t  a b i l i t y 30 18 2 0 2 .56
M a t e r i a l  p r e s e n t e d  on h ig h  schoo l  
s t u d e n t  l e v e l 27 23 0 0 2.54
M a t e r i a l  p r e s e n t e d  i n  a c h a l l e n g i n g  way 11 34 5 0 2.12
I l l u s t r a t i o n s  s u f f i c i e n t 26 23 1 0 2 .50
I l l u s t r a t i o n s  c o m p a t ib l e  and 
r e i n f o r c e  th e  s c r i p t 28 22 0 0 2 .56
I l l u s t r a t i o n s  c l e a r  and u n d e r s t a n d a b l e 27 20 2 1 2.46
M a t e r i a l  c l e a r l y  i d e n t i f i e s  m a jo r  p o i n t s 27 22 1 0 2 .52
(Con t inued)
TABLE XIV (Continued)
M a t e r i a l  Adequacy
Very
Adequate Adequate
Very
I n a d e q u a t e In a d e q u a te
Weighted
Mean
M a t e r i a l  c o n t e n t  u p - t o - d a t e 11 36 3 0 2 .16
M a t e r i a l  f r e e  o f  c o n f u s i n g  o r  
c o n f l i c t i n g  c o n c e p t s 15 35 0 0 2.30
M a t e r i a l s  meet  i n s t r u c t i o n a l  needs 19 30 1 0 2.36
N=50 Mean R a t in g  S c a l e  * Very Adequa te 2 .51 - 3 .00
Adequate 1.51 - 2 .5 0
In a d e q u a te 0 .51 - 1 .50
Very In a d e q u a te 0 .0 0 -  0 . 5 0
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r e a d i n g  l e v e l  a  c o n c e r n  f o r  t h e  s t u d e n t s '  a b i l i t y  seetna t o  be  I n d i c a t e d  
b y  t h e  I n s t r u c t o r a .
The o t h e r  m a t e r i a l  a r e a  w i t h  a  m ean  s c o r e  o f  2 . 5 6  was  f o r  
" I l l u s t r a t i o n  c o m p a t i b l e  and  r e i n f o r c e  t h e  s c r i p t . "  A l l  i n s t r u c t o r s  
r a t e d  t h i s  a r e a  t o  b e  v e r y  a d e q u a t e  (56%) o r  a d e q u a t e  (447.) .
One o t h e r  e v a l u a t i o n  c r i t e r i o n  was  r a t e d  v e r y  a d e q u a t e  f o r  
p r o g r a m  n e e d s  by  t h e  i n s t r u c t o r s ,  " M a t e r i a l  c l e a r l y  i d e n t i f i e s  m a j o r  
p o i n t s , "  w i t h  a mean o f  2 . 5 2 .  The c r i t e r i o n  " I l l u s t r a t i o n s  s u f f i c i e n t  
t o  m e e t  t e a c h e r  a n d  s t u d e n t  n e e d s , "  o n l y  l a c k e d  .0 1  t o  be  r a t e d  v e r y  
a d e q u a t e ,  t h e  c r i t e r i o n  h a v i n g  a  w e i g h t e d  mean  o f  2 . 5 0 .  A l l  r e m a i n i n g  
e v a l u a t i o n  c r i t e r i a  h a d  a w e i g h t e d  mean  v a l u e  o f  a d e q u a t e .
I n  o r d e r  t o  d e t e r m i n e  how many c o p i e s  t e a c h e r s  w o u ld  n e e d  o f  
t h e  d e v e l o p e d  m a t e r i a l s  t h e  I n s t r u c t o r s  w e r e  a s k e d  t o  s t a t e  t h e  n u m b e r  
o f  s t u d e n t s  e n r o l l e d  i n  t h e  i n d i v i d u a l  i n s t r u c t i o n a l  s i t u a t i o n .  As 
c a n  b e  s e e n  i n  T a b l e  XV e i g h t y - f o u r  p e r  c e n t  s t a t e d  t h e y  w o u ld  r e q u i r e  
o n e  c o p y  p e r  s t u d e n t .  S i x  p e r  c e n t  s a i d  t h e y  w o u ld  n e e d  one  c o p y  p e r  
two s t u d e n t s  and  t e n  p e r  c e n t  s t a t e d  t h e i r  n e e d  was  o n e  c o p y  p e r  t h r e e  
t o  f i v e  s t u d e n t s .
G i v e n  t h e s e  f a c t s  a n d  t h e  num ber  o f  s t u d e n t s  i n  t h e  p r o g r a m s  
( 2 , 4 4 1 ,  T a b l e  V) t h e  e s t i m a t e d  num ber  o f  c o p i e s  f o r  t h e  f i f t y  i n s t r u c ­
t o r s  c a n  be  c a l c u l a t e d ,  a s  shown i n  T a b l e  XVI.
The number  o f  c o p i e s  n e e d e d  by  t h e  e i g h t y - f o u r  p e r  c e n t  u s i n g  
one  co p y  p e r  s t u d e n t  w o u ld  t o t a l  2 , 0 5 1  s t u d e n t s  a n d  2 , 0 5 1  c o p i e s .  The 
s i x  p e r  c e n t  r e p o r t i n g  a  n e e d  o f  o n e  c o p y  p e r  two s t u d e n t s  w o u ld  h a v e  
a  c a l c u l a t e d  s t u d e n t  number  o f  146 a n d  n e e d  73 c o p i e s  o f  t h e  d e v e l o p e d  
m a t e r i a l .
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TABLE XV
NUMBER OF INSTRUCTIONAL MATERIAL COPIES INSTRUCTORS NEEDED
Number o f  C o p i e s Number P e r  C e n t
One c o p y  p e r  s t u d e n t 42
o•00
One c o p y  p e r  two s t u d e n t s 3 6 . 0
One c o p y  p e r  t h r e e  t o  f i v e  s t u d e n t s 5 1 0 . 0
L e s s  c o p i e s 0 0 . 0
T o t a l  (N) 50 1 0 0 . 0
TABLE XVI
ESTIMATED MATERIAL COPIES REQUIRED FOR SAMPLE
INSTRUCTIONAL PROGRAMS
P r o g r a m  Need P e r  C e n t
Number
o f
S t u d e n t s
Number
o f
C o p i e s
One c o p y  p e r s t u d e n t 8 4 . 0 2 , 0 5 1 2 , 0 5 1
One c o p y  p e r two s t u d e n t s 6 . 0 0 146 73
One c o p y  p e r t h r e e  t o  f i v e  s t u d e n t s * 1 0 . 0 244 61
l e s s  c o p i e s 0 . 0 0 0
T o t a l 1 0 0 . 0 2 , 4 4 1 2 , 1 8 5
^ C a l c u l a t e d  on  o n e  co p y  p e r  f o u r  s t u d e n t s
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A c a l c u l a t e d  s t u d e n t  e n r o l l m e n t  o f  244 b y  t h e  10 p e r  c e n t  u s i n g  
one  c o p y  p e r  t h r e e  t o  f i v e  s t u d e n t s  w o u ld  h a v e  a  n e e d  f o r  61 c o p i e s  o f  
t h e  m a t e r i a l .  The f i f t y  I n s t r u c t o r s ,  h a v i n g  a  t o t a l  e n r o l l m e n t  o f  2 , 4 4 1  
s t u d e n t s ,  w o u ld  n e e d  a n  e s t i m a t e d  2 , 1 8 1  c o p i e s  o f  t h e  d e v e l o p e d  m a t e ­
r i a l  t o  m e e t  t h e i r  i n s t r u c t i o n a l  n e e d s .
I h e s e  f i g u r e s  and  t h e  i n s t r u c t o r s '  a p p r o v a l  o f  t h e  m a t e r i a l  
seem t o  i n d i c a t e  a  r e a d y  m a r k e t  f o r  m a t e r i a l s  d e v e l o p e d  i n  t h i s  s t y l e .
I n  an  a t t e m p t  t o  a s c e r t a i n  t h e  i n s t r u c t o r s '  d e s i r e s  f o r  m a t e r i a l  
d e v e l o p e d  i n  t h i s  s t y l e  t h e  t e a c h e r s  w e re  a s k e d  i f  t h e y  w o u ld  l i k e  t o  
s e e  a d d i t i o n a l  m a t e r i a l  d e v e l o p e d  u s i n g  t h i s  t e c h n i q u e .  T a b l e  XVII  
shows t h e  i n s t r u c t o r s '  r e s p o n s e s .
TABLE XVII
DESIRE FOR ADDITIONAL DEVELOPED MATERIAL
R e s p o n s e Number P e r  C e n t
Yes 48 9 6 . 0
No 2 4 . 0
T o t a l  (N) 50 1 0 0 . 0
To a s c e r t a i n  t h e  m o s t  e f f e c t i v e  u s e  o f  t h e  d e v e l o p e d  m a t e r i a l  
t h e  i n s t r u c t o r s  w e re  a s k e d  t o  g i v e  t h e i r  p r e f e r e n c e  f o r  m e th o d  o f  u s e  
o f  t h e  m a t e r i a l s  i n  t h e i r  p r o g r a m .
As c a n  be  s e e n  i n  T a b l e  X V I I I ,  some c h o o s e  two m e t h o d s  o f  u s e .  
T h i s  d u a l  c h o i c e  i n d i c a t e d  t h e  i n s t r u c t o r s  w e r e  o f  t h e  o p i n i o n  t h a t  
t h e  m a t e r i a l  c o u l d  be  u s e d  i n  a v a r i e t y  o f  w a y s .
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TABLE X V III
MOST EFFECTIVE USE OF INSTRUCTIONAL MATERIAL
Use Number* P e r  C e n t
F o r  c l a s s r o o m  t e a c h i n g  t o  
a n  e n t i r e  c l a s s IS 3 6 . 0
F o r  c l a s s r o o m  t e a c h i n g  t o  
a  s m a l l  g r o u p 6 1 2 . 0
F o r  c l a s s r o o m  t e a c h i n g  t o  
i n d i v i d u a l s 5 1 0 . 0
F o r  I n d i v i d u a l  u s e  i n  t h e  shop  
w h i l e  p e r f o r m i n g  t h e  t a s k 41 8 2 . 0
N -50
*N0TE: S e v e r a l  i n s t r u c t o r s  g a v e a m u l t i p l e r e s p o n s e
The m o s t  p o p u l a r  u s e  o f  t h e  m a t e r i a l  was  f o r  i n d i v i d u a l s  t o  u s e  
i n  t h e  shop  w h i l e  p e r f o r m i n g  t h e  t a s k .  E i g h t y - t w o  p e r  c e n t  o f  t h e  
i n s t r u c t o r s  s t a t e d  t h e  m o s t  e f f e c t i v e  u s e  o f  t h e  m a t e r i a l  c o u l d  b e  
g a i n e d  i n  t h i s  m a n n e r .
The next most popular use w as  for classroom teaching to an 
entire claBS a s  stated by  thirty-six per cent of the Instructors.
The l e a s t  e f f e c t i v e  u s e  o f  t h e  m a t e r i a l ,  a s  r e p o r t e d  by  t h e  
i n s t r u c t o r s ,  w as  f o r  c l a s s r o o m  t e a c h i n g  t o  i n d i v i d u a l s  (10%) a n d  f o r  
c l a s s r o o m  t e a c h i n g  t o  a  s m a l l  g r o u p  (127 . ) .
I n  a l l ,  70 r e s p o n s e s  w e re  g i v e n  by  t h e  f i f t y  i n s t r u c t o r s  u s e d  
i n  t h e  s t u d y .  Tw en ty  o f  t h e  i n s t r u c t o r s  (407.) f e l t  t h e  m a t e r i a l  h a d  
a  d u a l  p u r p o s e  a s  i t  a p p l i e d  t o  t h e i r  p r o g r a m .
I n s t r u c t o r s  w e r e  r e q u e s t e d  t o  l i s t  a r e a s  i n  w h i c h  t h e y  d e s i r e d  
new I n s t r u c t i o n a l  m a t e r i a l  t o  be  d e v e l o p e d .
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As shown i n  T a b l e  XIX, t h e  f a r m  p o w e r  a r e a  r e c e i v i n g  t h e  l a r g e s t  
num ber  o f  r e q u e s t s  was  e l e c t r i c a l  s y s t e m s  (3 4 7 . ) .  Some o f  t h e  s p e c i f i c  
r e q u e s t s  w i t h i n  t h e  e l e c t r i c a l  s y s t e m  I n c l u d e d  b a t t e r y  s e r v i c e ,  e q u i p ­
m e n t  l i g h t s ,  s t a r t e r  s e r v i c e ,  and  g e n e r a t o r s .  C a r b u r e t o r  s e r v i c e  
r a n k e d  s e c o n d  i n  r e q u e s t  by  t h e  i n s t r u c t o r s  w i t h  28  p e r  c e n t  d e s i r i n g  
new I n s t r u c t i o n a l  m a t e r i a l  t o  b e  d e v e l o p e d  i n  t h i s  a r e a .
S i g n i f i c a n t  n u m b e rs  o f  i n s t r u c t o r s  a l s o  d e s i r e d  new m a t e r i a l  
i n  d i e s e l  m e c h a n i c s  (267 . ) ,  m a j o r  e n g i n e  o v e r h a u l  (247.) and  h y d r a u l i c  
s y s t e m s  (22% ) .
I n  a l l  f i f t e e n  f a r m  p o w e r  a r e a s  w e r e  i d e n t i f i e d  a s  h a v i n g  a 
n e e d  f o r  d e v e l o p m e n t  o f  new i n s t r u c t i o n a l  m a t e r i a l s .
The s c h o o l s  p a r t i c i p a t i n g  i n  t h e  I n s t r u c t i o n a l  p h a s e  o f  t h e  
s t u d y  w e r e  s c h o o l  d i s t r i c t s  w i t h i n  t h e  T e x a s  p u b l i c  s c h o o l  s y s t e m .
Farm pow er  i n s t r u c t i o n a l  p r o g r a m s  i n  T e x a s  a r e  c o u n t e d  a s  e x t r a  
t e a c h e r  u n i t s .  T h i s  m e an s  t h a t  t h e  e n r o l l m e n t  i n  t h e  c l a s s  i s  n o t  
u s e d  t o  c a l c u l a t e  t e a c h e r  n u m b e r s  b a s e d  o n  a v e r a g e  d a l l y  a t t e n d a n c e  
o f  s t u d e n t s .
The p r o g r a m  was  d e s i g n e d  t o  h a v e  low  s t u d e n t  n u m b e r s ,  t h u s  a l l o w ­
i n g  f o r  p e r s o n a l  i n s t r u c t i o n  by  t h e  t e a c h e r .  I t s  m a i n  p u r p o s e  i s  t o  
t r a i n  f a r m  pow er  m e c h a n i c s  by  a c t u a l l y  p e r f o r m i n g  v a r i o u s  t a s k s  on 
a l l  t y p e s  o f  f a r m  e q u i p m e n t .
An i n i t i a l  p h a s e  i n  t e s t i n g  t h e  d e v e l o p e d  m a t e r i a l  was  a  s k i l l  
t e s t  t o  d e t e r m i n e  p r e -  a n d  p o s t - m a n i p u l a t i v e  a b i l i t i e s  o f  t h e  s t u d e n t s .  
A l l  s t u d e n t s  i n  t h e  p r o g r a m  h a d  r e c e i v e d  v a r y i n g  a m o u n t s  o f  i n s t r u c t i o n  
i n  t h e  t h r e e  a r e a s  u n d e r  t e s t .
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TABLE XIX
FARM POWER AREAS IN WHICH INSTRUCTORS DESIRED NEW INSTRUCTIONAL
MATERIAL TO BE DEVELOPED
Farm P o v e r  A r e a Number
E l e c t r i c a l  s y s t e m s 17
C a r b u r e t o r 14
D i e s e l  s y s t e m s 1 3
M a jo r  e n g i n e  o v e r h a u l 12
H y d r a u l i c  s y s t e m s 11
F i l t e r  s e r v i c e 9
C o o l i n g  s y s t e m s 8
B ra k e  s y s t e m s 8
V a l v e s 7
T r o u b l e  s h o o t i n g 7
B e a r i n g  s e r v i c e 6
D r i v e  t r a i n  s y s t e m s 6
C l u t c h  s e r v i c e 4
I g n i t i o n 4
L u b r i c a t i o n 3
N-50
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The i n i t i a l  s t e p  was  t o  o b s e r v e  t h e  s t u d e n t s  r e m o v e ,  r e p l a c e ,  
a n d  a d e q u a t e l y  a d j u s t  a  s e t  o f  p o i n t s  a n d  c o n d e n s o r s .  The  a r e a s  t o  
be  J u d g e d  a n d  g r a d e d  w e r e :
1 .  Time r e q u i r e d  t o  p e r f o r m  t h e  t a s k .
2 .  Number o f  t i m e s  a s s i s t a n c e  w as  r e q u i r e d  f rom  t h e  i n s t r u c t o r .
3 .  Amount o f  s t u d e n t  e r r o r  i n  p o i n t  s e t t i n g .
4 .  S t a r t i n g  o f  t h e  e n g i n e .
Of  t h e  t w e n t y - t w o  s t u d e n t s  i n  t h e  g r o u p  o n l y  two w e re  a b l e  t o  
p e r f o r m  t h e  t a s k .  T h i s  f a c t  w as  a  s u r p r i s e  t o  t h e  i n s t r u c t o r s  who 
f e l t  t h e i r  s t u d e n t s  w e re  a d e q u a t e l y  t r a i n e d  i n  t h i s  a r e a  o f  f a r m  p o w e r .
Numerous  a t t e m p t s  by  t h e  i n s t r u c t o r s  t o  a i d  t h e  s t u d e n t s  t h r o u g h  
a d v i c e  a n d  r e f e r e n c e  a i d s  f a i l e d  t o  p r o d u c e  p o s i t i v e  r e s u l t s  i n  p e r ­
f o r m i n g  t h e  m a n i p u l a t i v e  p r e - t e s t .  A f t e r  a  t i m e  s p a n  o f  a p p r o x i m a t e l y  
t h i r t y  m i n u t e s  t h e  i n s t r u c t o r s  c o n c l u d e d  t h e y  w e r e  p e r f o r m i n g  t h e  
m a j o r i t y  o f  t h e  t a s k  f o r  t h e  s t u d e n t .
Due t o  t h e  f a c t  t h a t  t h e  s t u d e n t s  c o u l d  n o t  p e r f o r m  t h e  t a s k  i t  
was c o n c l u d e d  t h a t  no v a l i d  p r e - t e s t  s c o r e s  c o u l d  b e  c a l c u l a t e d .  A 
p o s s i b l e  e x p l a n a t i o n  o f  t h i s  f a i l u r e  was  g i v e n  b y  o n e  i n s t r u c t o r  who 
s t a t e d  t h e  s t u d e n t s  u s u a l l y  w ork  a s  a  t e a m .  As a  g r o u p  e a c h  i n d i v i d u a l  
o f f e r s  a d v i c e  i n  a r e a s  h e  m i g h t  know, a n d  o t h e r  a d v i c e  i s  o f f e r e d  by 
t h e  I n s t r u c t o r  when n e e d e d .
A f t e r  c o m p l e t i o n  o f  t h e  c l a s s r o o m  i n s t r u c t i o n ,  u s i n g  t h e  d e v e l o p e d  
m a t e r i a l ,  t h e  s k i l l  t e s t  was  a d m i n i s t e r e d  a g a i n .  T h i s  t i m e  t h e  s t u d e n t s  
w e r e  t o l d  t o  u s e  t h e  b o o k l e t  and  f o l l o w  i t  s t e p  by  s t e p  a s  d i r e c t e d .
The i n s t r u c t o r s  w e re  a v a i l a b l e  t o  o f f e r  a s s i s t a n c e  i f  n e e d e d  by t h e  
s t u d e n t s .
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The r e s u l t s  o f  t h e  p o s t - t e s t  showed t h a t  t w e n t y  s t u d e n t s  c o u l d  
p e r f o r m  t h e  t a s k  a n d  o n l y  two c o u l d  n o t .  E i g h t e e n  a d d i t i o n a l  s t u d e n t s  
w e re  a b l e  t o  p e r f o r m  t h e  t a s k  and  c r a n k  t h e  e n g i n e  a f t e r  i n s t r u c t i o n  
and  u s e  o f  t h e  d e v e l o p e d  m a t e r i a l .
No s t a t i s t i c a l  p r o c e d u r e  was u s e d  on  t h e  m a n i p u l a t i v e  p h a s e  o f  
t e s t i n g  d u e  t o  two f a c t s ;  t h e  i n a b i l i t y  t o  a r r i v e  a t  a  v a l i d  p r e - t e s t  
s c o r e  a n d  t h e  o b v i o u s  i n c r e a s e  i n  t h e  s t u d e n t s  a b i l i t y  i n  p e r f o r m i n g  
t h e  t a s k .
The s t u d e n t s  seemed t o  show a l a r g e  d e g r e e  o f  c o n f i d e n c e  when 
t h e  b o o k l e t  was  a v a i l a b l e  f o r  c o n s u l t a t i o n .  T h i s  c o n f i d e n c e  was  shown 
i n  t h e  i n c r e a s e d  number  o f  s u c c e s s e s  i n  p e r f o r m i n g  t h e  t a s k .
The f a r m  p o w e r  i n s t r u c t i o n a l  p r o g r a m s  i n  t h e  s t a t e  o f  T e x a s  a r e  
d e s i g n e d  f o r  s t u d e n t s  e n r o l l e d  i n  t h e  e l e v e n t h  a n d  t w e l f t h  g r a d e .  As 
c a n  be  Been i n  T a b l e  XX t h i s  g r a d e  p l a c e m e n t  was  n o t  a d h e r e d  t o  i n
t h e  two s c h o o l s  u s e d  i n  t h e  s t u d y .
S t u d e n t s  f r o m  a l l  f o u r  s e c o n d a r y  g r a d e s  w e re  p l a c e d  i n  t h e  
p r o g r a m  f o r  v a r i o u s  i n d i v i d u a l  and  a d m i n i s t r a t i v e  r e a s o n s .  The l a r g e s t  
g r o u p  o f  s t u d e n t s  came f r o m  t h e  e l e v e n t h  g r a d e ,  E l k h a r t ,  w i t h  e i g h t  
s t u d e n t s  a n d  Westwood w i t h  f i v e  s t u d e n t s .  The c o m b in e d  s t u d e n t  number  
t o t a l e d  t h i r t e e n  s t u d e n t s  c o m p r i s i n g  59 p e r  c e n t  o f  t h e  s a m p l e .
S t u d e n t s  f r o m  t h e  t e n t h  a n d  t w e l f t h  g r a d e  w ere  e q u a l  i n  n u m b e r ,  
w i t h  e a c h  h a v i n g  f o u r  s t u d e n t s .  O n ly  o n e  s t u d e n t  i n  t h e  p r o g r a m  was  
c l a s s i f i e d  a s  b e i n g  i n  t h e  n i n t h  g r a d e .
When t h e  s t u d e n t  g r o u p  was  a n a l y s e d  by a g e  I t  was  fo u n d  t h a t  t h e
m a j o r i t y  w e r e  i n  t h e  16 t o  17 a g e  r a n g e ,  a s  shown i n  T a b l e  XXI. The
num ber  o f  s t u d e n t s  t h a t  w e r e  16 o r  17 y e a r s  o l d  c o m p r i s e d  7 2 . 7  p e r  c e n t
TABLE XX
ANALYSIS OF STUDENT GROUP BY GRADE
School
Grade
9 10 11 12
No. P er  Cent No. P e r  Cent No. P er  Cent No. P er  Cent
E l k h a r t  High School 0 0 .0 2 9 .1 8 36,4 3 13.7
Westwood High School 1 4 .5 2 9 .1 5 22.7 1 4 .5
T o t a l 1 4 .5 4 18.2 13 59.1 4 18.2
TABLE XI
ANALYSIS OF STUDENT GROUP BY AGE
i ai ■
Age
15 16 17 18
School No. P e r  Cent No. P e r  Cent  No. Per  Cent No. Per  Cent
E l k h a r t  High School 
Westwood High School
T o t a l
0 0 .0  5 22 .7  5 22 .7  3 13.7
_1________ 4^5_______ 4 18.2________ 2_______ 9 a ________ 2_______ 9 a
1 4 .5  9 4 0 .9  7 31 .8  5 22 .8
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o f  t h e  • a m p l e .  O n l y  o n e  s t u d e n t  w as  IS  y e a r s  o l d  (4 .5 % )  a n d  o n l y  5
( 2 2 .8 % )  w e r e  18 y e a r s  o f  a g e .
C l a s s r o o m  I n s t r u c t i o n ,  p r e - t e s t  a n d  p o s t - t e s t ,  w e r e  a d m i n i s t e r e d  
e n t i r e l y  b y  t h e  two I n s t r u c t o r s  u s e d  i n  t h e  s t u d y .  E ac h  i n s t r u c t o r
w as  f r e e  t o  u s e  t h e  s t y l e  o f  i n s t r u c t i o n  h e  f e l t  w o u ld  b e  m o s t  a p p r o ­
p r i a t e  f o r  h i s  g r o u p .
H ie  s t u d e n t s  w e r e  i n f o r m e d  t h e y  w o u l d  be  g i v e n  a  t e s t  t o  d e t e r ­
m i n e  t h e i r  k n o w l e d g e  i n  t h e  t h r e e  a r e a s  u n d e r  B t u d y .  I t  w as  n o t e d  
t h e y  w o u ld  n o t  p a s s  o r  f a l l  b u t  s h o u l d  do  t h e  b e s t  t h e y  c o u l d .
A f t e r  c l a s s r o o m  i n s t r u c t i o n  a n d  p e r f o r m i n g  t h e  p o s t  m a n i p u l a t e  
s k i l l  t e s t ,  t h e y  w e r e  a d m i n i s t e r e d  t h e  i n s t r u c t i o n a l  p o s t - t e s t  t o  
d e t e r m i n e  k n o w l e d g e  g a i n e d .
A c o m p a r i s o n  o f  t h e  m e a n  c o r r e c t  s c o r e  b e t w e e n  p r e - t e s t  and  
p o s t - t e s t  b y  a r e a s  o f  s u b j e c t  m a t t e r  i s  shown i n  T a b l e  X X I I .  A l s o  
I n c l u d e d  i s  t h e  c o m p u t e r  " t "  t e s t  v a l u e s  o f  t h e  o b s e r v e d  d i f f e r e n c e s  
b e t w e e n  t h e  m ean  t e s t  s c o r e s .
H i e  s t a t i s t i c a l  p r o c e d u r e  u s e d  t o  t e s t  t h e  d a t a  w as  t h e  p a i r e d  
o b s e r v a t i o n  " t "  t e s t ,  ( 2 3 : 7 8 )  The i n f o r m a t i o n  i s  p a i r e d  t o  e l i m i n a t e  
e x t r a n e o u s  v a r i a n c e  e x i s t i n g  f ro m  p a i r  t o  p a i r ,  H i I b i s  d o n e  b y  
c a l c u l a t i n g  t h e  v a r i a n c e  o f  t h e  g r o u p  d i f f e r e n c e s ,  r a t h e r  t h a n  d i f f e r ­
e n c e s  among t h e  i n d i v i d u a l s  w i t h i n  t h e  g r o u p .
The  n u l l  h y p o t h e s i s  was  u s e d  t o  t e s t  t h e  s i g n i f i c a n c e  o f  
d i f f e r e n c e  b e t w e e n  t h e  p r e - t e s t  a n d  p o s t - t e s t  m e a n s .  T h i s  h y p o t h e s i s  
a s s e r t s  t h a t  t h e r e  1 b n o  t r u e  d i f f e r e n c e  b e t w e e n  p r e -  a n d  p o s t - t e s t  
m e a n s  a n d  a n y  d i f f e r e n c e  f o u n d  I s  a c c i d e n t a l  a n d  u n i m p o r t a n t .
To p r o v e  t h a t  t h e  d i f f e r e n c e  b e t w e e n  t h e  p r e - t e s t  a n d  p o s t - t e s t  
was  s t a t i s t i c a l l y  s i g n i f i c a n t ,  t h e  n u l l  h y p o t h e s i s  was  r e j e c t e d .  A
TABLE XXII
DIFFERENCES BETWEEN MEAN CORRECT RESPONSES ON PRE-TEST AND 
POST-TEST BY AREAS OF SUBJECT MATTER
S u b j e c t  M a t t e r  Area
Mean
P r e - t e s t
Mean
P o s t - T e s t D i f f e r e n c e " t "  Value
D i s t r i b u t o r  S e r v i c e 22,73 39.64 16,91 7.9*
Spark  P lu g  Replacement 20.00 23.82 3.82 3.94*
Engine Timing 15.82 20.18 4 .3 6 3 .82*
Combined Areas 58.91 84.55 25.64 10.42*
* S ig n i f ic a n t  a t  the  .001 le v e l  
d f  = 21
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c r i t i c a l  r a t i o ,  o r  Mt n t e s t ,  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  tw o  means  
y i e l d e d  a  s p e c i f i c  n u m e r i c a l  v a l u e .  When l o c a t e d  o n  a p p r o p r i a t e  
a t a t i a t l c a l  t a b l e  ( t a b l e  o f  t ) , t h i a  n u m e r i c a l  v a l u e  I n d i c a t e d  a  l e v e l  
o f  c o n f i d e n c e  f o r  r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .  As shown I n  
T a b l e  XXII a l l  " t "  v a l u e s  w e r e  s i g n i f i c a n t  a t  t h e  . 0 0 1  l e v e l .
W i t h i n  t h e  l i m i t s  o f  t h i s  s t u d y ,  I t  c o u l d  b e  c o n c l u d e d  t h a t  
c h a n c e  d i f f e r e n c e s  b e t w e e n  t h e  m eans  w o u ld  o c c u r  i n  o n l y  one  o u t  o f  
1 , 0 0 0  c a s e s .  T h u s ,  t h e  n u l l  h y p o t h e s i s  was  r e j e c t e d  w i t h  a h i g h  d e g r e e  
o f  c o n f i d e n c e .
The l a r g e s t  " t "  v a l u e  ( 1 0 . 4 2 )  r e s u l t e d  when c o m p a r i n g  t h e  t h r e e  
a r e a s  c o m b i n e d .  The  mean p r e - t e s t  f o r  t h e  g r o u p  was  5 8 . 9 1 ,  t h e  p o s t ­
t e s t  8 4 , 5 5  w i t h  a  d i f f e r e n c e  o f  2 5 . 6 4 .  W i t h i n  t h e  s e p a r a t e  a r e a s , 
d i s t r i b u t o r  s e r v i c e  y i e l d e d  t h e  h i g h e s t  " t M v a l u e  w i t h  a v a l u e  o f  7 . 9 .  
T h i s  a r e a  h a d  a  p r e - t e s t  mean o f  2 2 . 7 3 ,  a  p o s t - t e s t  mean o f  3 9 . 6 4  and 
a  mean d i f f e r e n c e  o f  1 6 . 9 1 .  S p a r k  p l u g  r e p l a c e m e n t  and  e n g i n e  t i m i n g  
y i e l d e d  v e r y  s i m i l a r  " t "  v a l u e s ,  b o t h  w e r e  s i g n i f i c a n t  a t  t h e  . 0 0 1  l e v e l .
W i t h i n  t h e  l i m i t s  o f  t h i s  s t u d y  i t  c a n  be  s t a t e d  t h a t  t h e  i n s t r u c ­
t i o n a l  m a t e r i a l s  w e r e  s u c c e s s f u l  I n  r a i s i n g  s t u d e n t  k n o w l e d g e  i n  t h e  
a r e a  o f  f a r m  t r a c t o r  t u n e - u p .  The n u l l  h y p o t h e s i s  t h a t  no  d i f f e r e n c e s  
e x i s t e d  b e t w e e n  t h e  p r e -  and  p o s t - t e s t  was r e j e c t e d  on t h e  b a s i s  o f  t h e  
e v i d e n c e  p r e s e n t e d .
CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Purpose of the Study
The p r i m a r y  p u r p o s e  o f  t h i s  s t u d y  was  t h e  d e v e l o p m e n t  a n d  e v a l u a ­
t i o n  o f  i n s t r u c t i o n a l  m a t e r i a l  i n  t h e  a r e a  o f  f a rm  p o w e r .  The a r e a s  
o f  c o n c e r n  w e re  d i s t r i b u t o r  s e r v i c e ,  s p a r k  p l u g  r e p l a c e m e n t ,  a n d  
e n g i n e  t i m i n g .  A s e c o n d  a n d  e q u a l l y  i m p o r t a n t  p u r p o s e  was t o  d e t e r ­
m i n e  t h e  s t a t u s  o f  I n s t r u c t i o n a l  m a t e r i a l  c u r r e n t l y  u s e d  a t  t h e  
s e c o n d a r y  l e v e l  o f  e d u c a t i o n .  More s p e c i f i c a l l y  t h e  f o l l o w i n g  s t a t e ­
m e n t s  o f  p u r p o s e  w e r e  u s e d  f o r  t h i s  s t u d y :
1.  D e t e r m i n e  t h e  s t a t u s  o f  f a rm  pow er  I n s t r u c t i o n a l  m a t e r i a l  
c u r r e n t l y  u s e d  a t  t h e  s e c o n d a r y  s c h o o l  l e v e l .
2 .  D e t e r m i n e  t h e  e d u c a t i o n a l  and  e x p e r i e n c e  s t a t u s  o f  i n s t r u c ­
t o r s  c u r r e n t l y  t e a c h i n g  s e c o n d a r y  f a rm  p o w e r .
3 .  D e v e l o p  i n s t r u c t i o n a l  m a t e r i a l s  on  t u n e - u p  p r o c e d u r e s  o f  
g a s o l i n e  f a r m  p o w e r  u n i t s  f o r  u s e  by  s e c o n d a r y  s c h o o l  
s t u d e n t s .
4 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l s  u s i n g  a 
j u r y  o f  t e a c h e r s  now t e a c h i n g  i n  t h e  f i e l d  o f  f a r m  po w er  
and  m a c h i n e r y .
5 .  E v a l u a t e  t h e  d e v e l o p e d  s u b j e c t  m a t t e r  m a t e r i a l  u s i n g  c l a s s ­
room i n s t r u c t i o n  w i t h  s e c o n d a r y  s c h o o l  s t u d e n t s ,
6. Formulate reconmendations for the development and use of 
future farm power Instructional materials produced in thiB 
style.
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Methodology
The c o n c e r n  o f  t h i s  s t u d y  was  t h e  d e v e l o p m e n t  a n d  e v a l u a t i o n  o f  
I n s t r u c t i o n a l  m a t e r i a l s  t o  a i d  t h e  v o c a t i o n a l  a g r i c u l t u r e  t e a c h e r  i n  
t h e  i n s t r u c t i o n  o f  t u n e - u p  p r o c e d u r e  o f  g a s o l i n e  f a rm  p o w e r  u n i t s .  To 
a c c o m p l i s h  t h i s  p u r p o s e  t h e  s t u d y  was  d i v i d e d  i n t o  t h r e e  p h a s e B .
P h a s e  I  - -  F i f t y  t e a c h e r s  w e r e  a s k e d  t o  e v a l u a t e  c u r r e n t  i n s t r u c ­
t i o n a l  m a t e r i a l s  u s e d  i n  t h e i r  f a r m  pow er  p r o g r a m  a n d  t o  g i v e  r ecom m en­
d a t i o n s  f o r  i m p r o v e m e n t s  t h e y  f e l t  s h o u l d  b e  made i n  new m a t e r i a l s  
b e i n g  d e v e l o p e d .
P h a s e  I I  -  The same f i f t y  t e a c h e r s  r e v i e w e d  t h e  d e v e l o p e d  
m a t e r i a l s  a n d  e v a l u a t e d  them f o r  u s e  i n  t h e i r  p r o g r a m s .  They a l s o  
c o m p a r e d  th em  t o  i n s t r u c t i o n a l  m a t e r i a l  t h e y  w e r e  p r e s e n t l y  u s i n g .  
R e c o m m e n d a t i o n s  f o r  im p r o v e m e n t  and  new a r e a s  i n  w h i c h  m a t e r i a l s  s h o u l d  
be  d e v e l o p e d  w e re  a l s o  o f f e r e d  by  t h e  i n s t r u c t o r s .  B o th  P h a s e  I  a n d  I I  
w e r e  c o n d u c t e d  b y  u s e  o f  a q u e s t i o n n a i r e .
P h a s e  I I I  o f  t h e  s t u d y  was b a s e d  on  t e a c h i n g  r e s e a r c h  u s i n g  
t h e  " o n e - g r o u p  p r e - t e s t  t o  p o s t - t e s t "  r e s e a r c h  m e th o d  ( 2 6 : 2 3 0 ) .  I n  
t h i s  p r o c e s s ,  t h e  d e p e n d e n t  v a r i a b l e  ( s t u d e n t  k n o w l e d g e )  was  m e a s u r e d  
b e f o r e  t h e  i n d e p e n d e n t  v a r i a b l e  ( i n s t r u c t i o n a l  m a t e r i a l s )  was  a p p l i e d .  
The a m o u n t  o f  c h a n g e  w as  t h e n  c o m p u te d  f o r  a n a l y s i s .
SUMMARY AND FINDINGS
The f i r s t  p a r t  o f  C h a p t e r  I I I  was  d e v o t e d  t o  t h e  d e s c r i p t i o n  o f  
i n s t r u c t o r s  now t e a c h i n g  f a r m  p o w e r ,  t h e i r  t e a c h i n g  p r o g r a m s  a n d  t h e i r  
e v a l u a t i o n s  o f  i n s t r u c t i o n a l  m a t e r i a l  u s e d  i n  t h e s e  p r o g r a m s .  F i n d i n g s  
a r e  s u o m a r i z e d  be low.
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The i n s t r u c t o r s  u s e d  as p a r t i c i p a n t s  i n  t h i s  s t u d y  w e r e  a v e r y  
s t a b l e  a n d  e x p e r i e n c e d  g r o u p .  The  y e a r s  o f  t e a c h i n g  s e r v i c e  i n  a l l  
e d u c a t i o n a l  f i e l d s  a v e r a g e  1 3 . 4 6  y e a r s  w i t h  a  r a n g e  o f  2 t o  37 y e a r s .  
T h e i r  e x p e r i e n c e  i n  t e a c h i n g  v o c a t i o n a l  a g r i c u l t u r e  was  s l i g h t l y  l e s s ,  
w i t h  a n  a v e r a g e  o f  1 2 . 9  y e a r s .  T h e i r  e x p e r i e n c e  a s  f a rm  p o w e r  i n s t r u c ­
t o r s  r a n g e d  f rom 1 t o  37 y e a r s  w i t h  an  a v e r a g e  o f  1 0 . 8  y e a r s .
Y e a r s  o f  s e r v i c e  i n  t h e  p r e s e n t  s c h o o l  s y s t e m  r a n g e d  f ro m  1 t o  
30 y e a r s  w i t h  t h e  a v e r a g e  b e i n g  9 . 7 4  y e a r s  w i t h o u t  a  c h a n g e .
Forty-four per cent of the instructors held a Master's degree,
twenty-six per cent were presently working on a Master's degree. Only 
thirty per cent were stationary in their education with a Bachelor's 
degree. Work beyond tne master's waB not reported.
Eighty-six per cent of the instructors received home shop 
training. A greater percentage of instructors stated they had received 
home shop training than training from any other source.
E i g h t y  p e r  c e n t  o f  t h e  r e s p o n d e n t s  r e c e i v e d  f a r m  pow er  t r a i n ­
i n g  i n  c o l l e g e .  The a v e r a g e  num ber  o f  c o u r s e s  was 6 . 5 8  w i t h  a v e r a g e
c r e d i t  h o u r s  o f  1 9 . 7 5 .
N e a r l y  t h r e e - f o u r t h s  (747.) o f  t h e  t e a c h e r s  r e p o r t e d  a t t e n d i n g  
i n B e r v i c e  w o r k s h o p s  o n  f a r m  p o w e r .  The num ber  o f  t r a i n i n g  p r o g r a m s ,  
a t t e n d e d  by t h e  i n s t r u c t o r s ,  a v e r a g e  5 . 6 2 .
T h i r t y - f o u r  i n s t r u c t o r s  <687.) i n d i c a t e d  t h e y  h a d  b e e n  e n r o l l e d  
i n  a  s e c o n d a r y  p r o g r a m  o f  v o c a t i o n a l  a g r i c u l t u r e  f o r  a n  a v e r a g e  o f  3 . 6  
y e a r s .  The r e m a i n i n g  32 p e r  c e n t  r e c e i v i n g  no  h i g h  s c h o o l  v o c a t i o n a l  
a g r i c u l t u r e  t r a i n i n g  f o l l o w s  t h e  t r e n d  o f  i n s t r u c t o r s  c o m in g  f rom 
n o n - a g r i c u l t u r e  o r i e n t e d  b a c k g r o u n d s .
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F o r t y - e i g h t  p e r  c e n t  o f  t h e  I n s t r u c t o r s  h s d  p r e v i o u s  em p lo y m e n t  
e x p e r i e n c e  i n  t h e  f a r m  pow er  f i e l d .  The l e n g t h  o f  em p lo y m en t  r a n g e d  
f ro m  o n e  t o  t w e n t y  y e a r s  w i t h  a  m ean  o f  5 . 8  y e a r s  f o r  t h e  g r o u p .
T w e n t y - s i x  p e r  c e n t  o f  t h e  r e s p o n d e n t s  h a d  r e c e i v e d  f a r m  pow er  
o r  r e l a t e d  t r a i n i n g  i n  t h e  m i l i t a r y .  The a v e r a g e  l e n g t h  o f  s e r v i c e  
was  4 . 0 7  y e a r s .
V o c a t i o n a l  t e c h n i c a l  s c h o o l s  w e re  t h e  l e a s t  u s e d  by t h e  i n s t r u c ­
t o r s  t o  g a i n  e x p e r i e n c e  i n  f a r m  p o w e r ,  o n l y  10 p e r  c e n t  h a d  a t t e n d e d  
t r a d e  s c h o o l  f o r  t h i s  p u r p o s e .
I n  o r d e r  t o  d e t e r m i n e  t h e  a d e q u a c y  o f  t r a i n i n g  t h e  i n s t r u c t o r s  
r e c e i v e d ,  t h e y  w e r e  a s k e d  t o  r a t e  t h e i r  t r a i n i n g .  As a  g r o u p ,  i n s t r u c ­
t o r s  f e l t  t h e y  h a d  r e c e i v e d  a d e q u a t e  t r a i n i n g  i n  f o u r  f a r m  power  a r e a s ,  
s h o p  o r i e n t a t i o n ,  p r i n c i p l e s  o f  e n g i n e  o p e r a t i o n ,  o v e r h a u l  o f  m a j o r  
e n g i n e  c o m p o n e n t s  a n d  e l e c t r i c a l  s y s t e m s .
T h r e e  a r e a s  h a d  a  w e i g h t e d  mean o f  b e l o w  1 . 5 1  ( l i m i t e d ) ,  d r i v e  
t r a i n  s y s t e m s ,  h y d r a u l i c  s y s t e m s  and  d i e s e l  f u e l  s y s t e m s .  E i g h t e e n  
p e r  c e n t  r e c e i v e d  no  t r a i n i n g  i n  h y d r a u l i c s  o r  d r i v e  t r a i n  s y s t e m  and 
t w e n t y - t w o  p e r  c e n t  r e p o r t e d  no  t r a i n i n g  i n  d i e s e l  s y s t e m s .
When a s k e d  t h e  t y p e  o f  i n s t r u c t i o n a l  p r o g r a m  t a u g h t ,  a l l  r e s p o n ­
d e n t s  r e p o r t e d  h a v i n g  a g r i c u l t u r a l  l a b o r a t o r y  t r a i n i n g  p r o g r a m s .  The 
num ber  o f  s t u d e n t s  e n r o l l e d  i n  t h e  p r o g r a m s  r a n g e d  f ro m  5 t o  157 w i t h  
t h e  a v e r a g e  b e i n g  4 2 . 1  s t u d e n t s .
I n  a d d i t i o n  t o  t h e  a g r i c u l t u r a l  l a b o r a t o r y  p r o g r a m s ,  t e n  t e a c h e r s  
r e p o r t e d  c o o p e r a t i v e  t r a i n i n g  p r o g r a m s  w i t h  a n  a v e r a g e  e n r o l l m e n t  o f  
1 0 . 2  s t u d e n t s .
T w elve  i n s t r u c t o r s  r e p o r t e d  a d u l t  p r o g r a m s  r a n g i n g  i n  e n r o l l m e n t  
f ro m  10 t o  30 w i t h  an  a v e r a g e  c l a s s  s i z e  o f  1 9 . 5 .
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An attempt wee made to determine the extent of use for the most common 
types of Instructional materials. Nearly half (48%) of the respondents 
reported extensive use of personally developed material, 38 per cent 
reported moderate use, 14 per cent some use, thus all instructors 
develop materials for use in farm power instruction.
T h i r t y - f o u r  p e r  c e n t  o f  t h e  i n s t r u c t o r s  made e x t e n s i v e  u s e  o f  
i n d u s t r y  d e v e l o p e d  m a t e r i a l s ,  18 p e r  c e n t  u s e d  them m o d e r a t e l y ,  13 p e r  
c e n t  u s e d  them t o  some e x t e n t ,  a n d  4  p e r  c e n t  made no u s e  o f  t h i s  t y p e  
o f  m a t e r i a l .
Thirty per cent of the respondents reported that they made no 
use of state developed material. From this data the conclusion was 
reached that such materials had not been developed in their state. 
Twenty-four per cent used the material extensively, twenty-six per cent 
moderately, and twenty per cent made some use of state developed 
material.
F o u r t e e n  p e r  c e n t  o f  t h e  i n s t r u c t o r s  u s e d  A . A . V . I . M .  m a t e r i a l  
e x t e n s i v e l y ,  32 p e r  c e n t  s t a t e d  t h e y  u s e d  t h e  m a t e r i a l  t o  a  m o d e r a t e  
e x t e n t ,  42 p e r  c e n t  some e x t e n t  and  12 p e r  c e n t  r e p o r t e d  t h e y  made no  
u s e  o f  t h e  m a t e r i a l .
The l e a s t  u s e d  o f  t h e  m a t e r i a l  s o u r c e s  was  s t a t e  a d o p t e d  t e x t ­
b o o k s .  S i x t y - s i x  p e r  c e n t  r e p o r t e d  t h e y  made no u s e  o f  t e x t b o o k s  i n  
t h e i r  f a r m  pow er  i n s t r u c t i o n a l  p r o g r a m .  E i g h t e e n  p e r  c e n t  made some 
u s e  a n d  o n l y  s i x t e e n  p e r  c e n t  u s e d  t e x t b o o k s  m o d e r a t e l y  o r  e x t e n s i v e l y .
As a  m e an s  o f  d e t e r m i n i n g  t h e  e x t e n t  c u r r e n t  i n s t r u c t i o n a l  
m a t e r i a l s  w e r e  m e e t i n g  t h e  n e e d s  o f  f a r m  p o w e r  I n s t r u c t o r s ,  t h e y  w e r e  
a s k e d  t o  e v a l u a t e  v a r i o u s  m a t e r i a l s  uBed In  t h e i r  t r a i n i n g  p r o g r a m .
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I n  e v e r y  i n s t a n c e  t h e  w e i g h t e d  m e a n  f o r  t h e  m a t e r i a l  w a s  a b o v e
1 . 5 0 ,  a  r a t i n g  o f  a d e q u a t e .  No w e i g h t e d  m e a n s  h a d  a  v a l u e  o f  a b o v e
2 . 5 0 ,  a  r a t i n g  o f  v e r y  a d e q u a t e .
Upon c o m p l e t i o n  o f  t h e  new i n s t r u c t i o n a l  m a t e r i a l ,  c o p i e s  w e r e  
m a i l e d  t o  t h e  p a r t i c i p a n t s  f o r  t h e i r  e v a l u a t i o n .  The  f o l l o w i n g  i s  a 
s u m n a r y  o f  t h e s e  d a t a .
T h i r t y - s i x  p e r  c e n t  o f  t h e  i n s t r u c t o r s  g a v e  t h e  i n s t r u c t i o n a l  
m a t e r i a l s  a  r a t i n g  o f  s u p e r i o r ,  58  p e r  c e n t  g o o d ,  6 p e r  c e n t  t h o u g h t  
t h e  m a t e r i a l  w as  o f  f a i r  v a l u e  a n d  a p o o r  q u a l i t y  r a t i n g  was  n o t  g i v e n .
An o v e r w h e l m i n g  m a j o r i t y  (96%) f e l t  t h e r e  w as  a n e e d  f o r  t h i s  
t y p e  o f  m a t e r i a l  i n  t h e i r  f a r m  p o w e r  i n s t r u c t i o n a l  p r o g r a m .  O n l y  4 p e r  
c e n t  s t a t e d  t h e r e  was  n o t  a  n e e d  f o r  t h i s  t y p e  o f  m a t e r i a l .
D a t a  g a t h e r e d  b y  t h i s  s t u d y  i n d i c a t e  t h a t  t e a c h e r s  p r e f e r r e d  
i n s t r u c t i o n a l  m a t e r i a l  t o  b e  g r o u p e d  i n  i n d i v i d u a l  u n i t s  o r  s i m i l a r  
t o p i c s  b o u n d  t o g e t h e r .  F i f t y - t w o  p e r  c e n t  s t a t e d  t h e y  p r e f e r r e d  
m a t e r i a l  o f  t h i s  t y p e  t o  b e  p a c k a g e d  i n  i n d i v i d u a l  u n i t s .  F o r t y - f o u r  
p e r  c e n t  s t a t e d  t h e y  p r e f e r r e d  s i m i l a r  t o p i c s  b o u n d  t o g e t h e r  a n d  o n l y  
4  p e r  c e n t  w o u ld  l i k e  a l l  u n i t s  b o u n d  I n  o n e  c o p y .
S l x t y - s l x  p e r  c e n t  s t a t e d  t h e y  w o u ld  l i k e  I n s t r u c t i o n a l  m a t e r i a l  
o f  t h i s  t y p e  t o  b e  i n  l o o s e - l e a f  n o t e b o o k  f o r m .  H a r d b a c k  b i n d i n g  w as  
n o t  p r e f e r r e d  a n d  o n l y  18 p e r  c e n t  d e s i r e d  a s o f t  c o v e r  a n d  16 p e r  c e n t  
a  s p i r a l  b i n d i n g .
To ascertain the most effective use of the developed material 
the Instructors were asked to give their preference for the materials 
used in their program. Elghty-two per cent of the instructors stated 
effective use of the material could be gained by the student using the 
material in the shop while performing the task. The next most popular
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u s e  was  f o r  c l a s s r o o m  t e a c h i n g  t o  a n  e n t i r e  c l a s s  a s  s t a t e d  b y  36 p e r
c e n t  o f  t h e  I n s t r u c t o r s .
The l e a s t  e f f e c t i v e  u s e  o f  t h e  m a t e r i a l ,  a s  r e p o r t e d  by  t h e
i n s t r u c t o r s ,  was  f o r  c l a s s r o o m  t e a c h i n g  t o  i n d i v i d u a l s  (10%) and  f o r
c l a s s r o o m  t e a c h i n g  t o  a  s m a l l  g r o u p  (127 . ) .
D a t a  show t h e  m a t e r i a l  h a d  s e v e n  m a i n  s t r o n g  p o i n t s .  T h e s e  
p o i n t s  i n  o r d e r  w e r e :  r e a d i n g  l e v e l  b a s e d  o n  s t u d e n t  a b i l i t y  (34%),
m a t e r i a l  p r e s e n t e d  on  h i g h  s c h o o l  s t u d e n t  l e v e l  (307 . ) ,  m a t e r i a l  c l e a r l y  
i d e n t i f i e s  m a j o r  p o i n t s  (207 . ) ,  i l l u s t r a t i o n s  c l e a r  a n d  u n d e r s t a n d a b l e  
(247 . ) ,  i l l u s t r a t i o n s  c o m p a t i b l e  a n d  t h e y  r e i n f o r c e  t h e  s c r i p t  (227 .) ,  
i l l u s t r a t i o n s  s u f f i c i e n t  t o  m e e t  i n s t r u c t o r  a n d  s t u d e n t  n e e d s  (227 . ) ,  
and  m a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t  (227 .) .
Two a r e a s  w e re  deemed m a j o r  weak p o i n t s  i n  t h e  d e v e l o p e d  m a t e r i a l  
by  t h e  i n s t r u c t o r s .  T h i r t y - t w o  p e r  c e n t  o f  t h e  r e s p o n d e n t s  f e l t  t h e  
m a t e r i a l  was  n o t  p r e s e n t e d  i n  a c h a l l e n g i n g  way a n d  20 p e r  c e n t  p l a c e d  
w e a k n e s s  i n  t h e  f a c t  t h a t  t h e  m a t e r i a l  c o n t e n t  was  n o t  u p - t o - d a t e .
The  r e s u l t s  o f  t h e  s t u d y  i n d i c a t e d  t h e  d e v e l o p e d  m a t e r i a l  was  
s u p e r i o r  o r  f a r  s u p e r i o r  t o  a l l  l i s t e d  i n s t r u c t i o n a l  s o u r c e s  e x c e p t  
p e r s o n a l l y  d e v e l o p e d  m a t e r i a l .
When t h e  m a t e r i a l  was  c o m p a r e d  t o  s t a t e  a d o p t e d  t e x t b o o k s  38  p e r  
c e n t  o f  t h e  i n s t r u c t o r s  r a t e d  t h e  d e v e l o p e d  m a t e r i a l  f a r  s u p e r i o r ,  32 
p e r  c e n t  s u p e r i o r ,  and  o n l y  10 p e r  c e n t  s a i d  i t  was t h e  same.
As c o m p a r e d  t o  s t a t e  d e v e l o p e d  m a t e r i a l  38 p e r  c e n t  s t a t e d  t h e  
d e v e l o p e d  m a t e r i a l  was  f a r  s u p e r i o r ,  30 p e r  c e n t  r a t e d  i t  s u p e r i o r ,
30 p e r  c e n t  r a t e d  I t  t h e  same a n d  o n l y  8 p e r  c e n t  r a t e d  i t  I n f e r i o r  t o  
s t a t e  d e v e l o p e d  m a t e r i a l .
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H a l f  t h e  I n s t r u c t o r s  <50%) f e l t  t h e  d e v e l o p e d  m a t e r i e l  v a s  s u p e r i o r  
t o  I n d u s t r y  m a t e r i a l ,  12 p e r  c e n t  r a t e d  i t  f a r  s u p e r i o r ,  30 p e r  c e n t  t h e  
same a n d  o n l y  4  p e r  c e n t  i n f e r i o r .
When t h e  I n s t r u c t o r s  w e r e  a s k e d  t o  c o m p a r e  t h e  d e v e l o p e d  m a t e r i a l  
t o  t h a t  o f  A . A . V . I . M .  50 p e r  c e n t  r a t e d  t h e  m a t e r i a l  s u p e r i o r ,  12 p e r  
c e n t  s t a t e d  i t  was  f a r  s u p e r i o r ,  30 p e r  c e n t  t h e  same and  8 p e r  c e n t  
s t a t e d  i t  was  i n f e r i o r  t o  A . A . V . I . M .  m a t e r i a l .
The c o m p a r i s o n  o f  t h e  d e v e l o p e d  m a t e r i a l  w i t h  p e r s o n a l l y  
d e v e l o p e d  m a t e r i a l  r e v e a l e d  a  5 0 - 5 0  s p l i t ,  h a l f  r a t e d  t h e  m a t e r i a l  
s u p e r i o r  (327.) o r  f a r  s u p e r i o r  (187.) a n d  h a l f  r a t e d  I t  t h e  same (487.) 
o r  i n f e r i o r  (27 .) .
D a t a  show t h e  d e v e l o p e d  m a t e r i a l  w o u ld  m e e t  t h e  n e e d  o f  f a r m  
p o w e r  p r o g r a m s  a t  a  s e c o n d a r y  l e v e l .  S i x t y  p e r  c e n t  o f  t h e  i n s t r u c t o r s  
f e l t  t h e  r e a d i n g  l e v e l  w o u ld  m e e t  t h e i r  p r o g r a m  n e e d s  v e r y  a d e q u a t e l y ,
36 p e r  c e n t  s t a t e d  i t  was  a d e q u a t e  f o r  t h e i r  p r o g r a m .
A l l  i n s t r u c t o r s  s t a t e d  t h e  i l l u s t r a t i o n s  w e r e  c o m p a t i b l e  a n d  
r e i n f o r c e d  t h e  s c r i p t  v e r y  a d e q u a t e l y  (567.) o r  a d e q u a t e  (447 . ) .
F o r t y - e i g h t  (967.) o f  t h e  f a r m  p o w e r  i n s t r u c t o r s  r e p o r t e d  a  
d e s i r e  t o  s e e  a d d i t i o n a l  m a t e r i a l  d e v e l o p e d .  T h e s e  m a j o r  a r e a B  o f  
d e s i r e  i n c l u d e d ,  e l e c t r i c a l  s y s t e m s  (3 4 7 . ) ,  c a r b u r e t o r  s e r v i c e  (287 . ) ,  
d i e s e l  s y s t e m s  (2 6 7 . ) ,  m a j o r  e n g i n e  o v e r h a u l  (24% ) ,  and  h y d r a u l i c  
S y s t e m s  (227.) .
The s c h o o l s  p a r t i c i p a t i n g  i n  I h a s e  I I I  o f  t h e  s t u d y  w e r e  s c h o o l  
d i s t r i c t s  w i t h i n  t h e  T e x a s  p u b l i c  s c h o o l  s y s t e m .  The p r o g r a m  was  
d e s i g n e d  t o  h a v e  low  s t u d e n t  n u m b e rs  t o  a l l o w  p e r s o n a l  i n s t r u c t i o n  by  
t h e  t e a c h e r .  I t s  m a i n  p u r p o s e  i s  t o  t r a i n  f a r m  pow er  m e c h a n i c s  by  
a c t u a l l y  p e r f o r m i n g  v a r i o u s  t a s k s  on  a l l  t y p e s  o f  f a rm  e q u i p m e n t .
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S t u d e n t s  f ro m  a l l  f o u r  s e c o n d a r y  g r a d e s  w e r e  p l a c e d  I n  t h e  p r o ­
gram  f o r  v a r i o u s  I n d i v i d u a l  a n d  a d m i n i s t r a t i v e  r e a s o n s .  The l a r g e s t  
n u m b e r  o f  s t u d e n t s  came f r o m  t h e  e l e v e n t h  g r a d e ,  t h i s  g r o u p  c o m p r i s e d  
5 9 . 1  p e r  c e n t  o f  t h e  s a m p l e .  S t u d e n t s  f r o m  t h e  t e n t h  a n d  t w e l f t h  g r a d e s  
w e re  e q u a l  I n  n u m b e r ,  e a c h  g r o u p  m a k i n g  up 4 . 5  p e r  c e n t  o f  t h e  s a m p l e .
When t h e  g r o u p  was  a n a l y z e d  b y  a g e  I t  was  f o u n d  t h a t  t h e  m a j o r i t y  
w e re  I n  t h e  16 t o  17 a g e  r a n g e  ( 7 2 . 7 7 . ) .  O n ly  o n e  s t u d e n t  was  15 y e a r s  
o l d  (4 .57 . )  and  o n l y  5 (22 .8% )  w e r e  18 y e a r s  o f  a g e .
A c o m p a r i s o n  o f  t h e  mean  c o r r e c t  s c o r e  b e t w e e n  p r e - t e s t  a n d  
p o s t - t e s t  y i e l d e d  s i g n i f i c a n t  d i f f e r e n c e s .  The l a r g e s t  " t "  v a l u e  
( 1 0 . 4 2 )  r e s u l t e d  when c o m p a r i n g  t h e  t h r e e  a r e a s  c o m b i n e d .  The mean  
p r e - t e s t  f o r  t h e  g r o u p  was  5 8 . 9 1 ,  t h e  p o s t - t e s t  8 4 . 5 5  w i t h  a d i f f e r e n c e  
o f  2 5 . 6 4 .  W i t h i n  t h e  s e p a r a t e  a r e a s ,  d i s t r i b u t o r  s e r v i c e  y i e l d e d  t h e  
h i g h e s t  " t "  v a l u e  w i t h  a v a l u e  o f  7 . 9 .
A l l  " t "  v a l u e s  w e r e  s i g n i f i c a n t  a t  t h e  .0 0 1  l e v e l .  W i t h i n  t h e  
l i m i t s  o f  t h i s  s t u d y  i t  c a n  b e  s t a t e d  t h a t  t h e  i n s t r u c t i o n a l  m a t e r i a l s  
w e r e  s u c c e s s f u l  i n  r a i s i n g  s t u d e n t  k n o w le d g e  i n  t h e  a r e a  o f  f a r m  
t r a c t o r  t u n e - u p .
CONCLUSIONS
Conclusions are based on the findings of this study and presented 
according to the objectives stated for conducting the research.
Determine the Status of Farm Power Instructional Material Currently 
Used at the Secondary School Level
1. Instructors of farm power prefer to use instructional 
materials with practical value. This is shown by the 
preference of materials used in industry and materials
t h e  I n s t r u c t o r s  d e v e l o p e d .  I t  a p p e a r s  t h a t  o t h e r  d e v e l o p e r s  
o f  I n s t r u c t i o n a l  m a t e r i a l  h a v e  n o t  m e t  t h e  n e e d s  f o r  
I n s t r u c t i o n  i n  f a r m  p o w e r  on  a  s e c o n d a r y  s c h o o l  l e v e l . ,  T h i s  
i s  e s p e c i a l l y  t r u e  o f  t e x t b o o k s , w h ic h  h a v e  b e e n  t h e  t r a ­
d i t i o n a l  s o u r c e  o f  r e f e r e n c e  f o r  s u c h  i n s t r u c t i o n .
2 .  The m o s t  u s e d  r e f e r e n c e  m a t e r i a l  i s  t h a t  d e v e l o p e d  by  t h e  
t e a c h e r .  E x t e n s i v e  u s e  o f  t h i s  t y p e  o f  m a t e r i a l  was  
r e p o r t e d  b y  n e a r l y  h a l f  o f  t h e  I n s t r u c t o r s .
3 .  The l e a s t  u s e d  t y p e  o f  m a t e r i a l  was  s t a t e  a d o p t e d  t e x t b o o k s .  
T w o - t h i r d s  o f  t h e  i n s t r u c t o r s  r e p o r t e d  t h e y  made no u s e  o f  
t e x t b o o k s  i n  t h e i r  f a r m  p o w e r  I n s t r u c t i o n a l  p r o g r a m .
4 .  I n s t r u c t i o n a l  m a t e r i a l s  c u r r e n t l y  u s e d  b y  t h e  i n s t r u c t o r s  
a r e  b a s i c a l l y  m e e t i n g  t h e i r  n e e d s .  One r e a s o n  f o r  t h e  
s a t i s f a c t i o n  c o u l d  l i e  i n  t h e  f a c t  t h a t  a  l a r g e  p e r c e n t a g e  
o f  t e a c h e r s  a r e  u s i n g  e x t e n s i v e l y  m a t e r i a l s  t h e y  d e v e l o p e d .  
The d e s i r e  f o r  t e a c h i n g  m a t e r i a l s  w i t h  p r a c t i c a l ,  h a n d s - o n  
e x p e r i e n c e  was  e x p r e s s e d  by  m o s t  o f  t h e  t e a c h e r s .
D e t e r m i n e  t h e  E d u c a t i o n a l  a n d  E x p e r i e n c e  S t a t u s  o f  I n s t r u c t o r s  C u r r e n t l y  
T e a c h i n g  S e c o n d a r y  Farm  Power
1 .  Farm Power  i n s t r u c t o r s  a s  a  w h o le  a r e  w e l l  e x p e r i e n c e d
and  q u a l i f i e d  i n  t h e i r  f i e l d .  The t r a d i t i o n a l  m e t h o d s  o f  
t r a i n i n g  s u c h  a s  c o u r s e w o r k  w e r e  u s e d  i n  g a i n i n g  k n o w l e d g e .  
D a t a  show many I n s t r u c t o r s  h a d  f o u n d  e m p lo y m e n t  p r e v i o u s l y  
i n  t r a d e s  and  I n d u s t r i a l  j o b s .  O t h e r  s o u r c e s  s u c h  a s  
m i l i t a r y  and  v o c a t i o n a l  t r a d e  s c h o o l  t r a i n i n g  o f f e r e d  t h e  
I n s t r u c t o r s  i n v a l u a b l e  h a n d s - o n  e x p e r i e n c e .
F a m i l y  b a c k g r o u n d  was  a  s t r o n g  f a c t o r  I n  t h e  I n s t r u c t o r ' s  
c h o i c e  o f  a  c a r e e r  i n  t h e  f i e l d  o f  t r a c t o r  m e c h a n i c s .  A 
g r e a t e r  p r o p o r t i o n  o f  i n s t r u c t o r s  s t a t e d  t h e y  h a d  r e c e i v e d  
home shop  t r a i n i n g  t h a n  e x p e r i e n c e  f ro m  a n y  o t h e r  f i e l d .
The I n s t r u c t o r s  w e r e  v e r y  w e l l  t r a i n e d  t h r o u g h  f o r m a l  
e d u c a t i o n .  The a v e r a g e  i n s t r u c t o r  h a d  e a r n e d  e n o u g h  c o l l e g e  
c r e d i t  h o u r s  i n  f a r m  pow er  t o  c o n s t i t u t e  a  m i n o r  i n  m o s t  
u n d e r g r a d u a t e  d e g r e e  p r o g r a m s .
I n d u s t r y  e m p lo y m e n t  was a  v e r y  i m p o r t a n t  s o u r c e  o f  t r a i n i n g ,  
a s  shown b y  t h e  f a c t  t h a t  n e a r l y  h a l f  o f  t h e  i n s t r u c t o r s  h a d  
b e e n  e m p lo y e d  i n  t h e  f a r m  p o w e r  f i e l d .  T h i s  l a r g e  p e r c e n t ­
a g e  w i t h  p a s t  e m p lo y m en t  i n  i n d u s t r y  s u g g e s t s  t h a t  many 
t e a c h e r s  h a v e  a k n o w l e d g e  o f  t h e  n e e d s  o f  e m p l o y e r s  a s  w e l l  
a s  t h e  s t u d e n t s  t h e y  a r e  t r a i n i n g .
V o c a t i o n a l  t r a d e  s c h o o l s  w e r e  t h e  l e a s t  u s e d  by  t h e  i n ­
s t r u c t o r s  t o  g a i n  e x p e r i e n c e  i n  f a r m  p o w e r .  One f a c t o r  
e x p l a i n i n g  t h e  low  a t t e n d a n c e  i s  t h e  f a c t  t h a t  p o s t - s e c o n d a r y  
v o c a t i o n a l  p r o g r a m s  a r e  g e n e r a l l y  o f f e r e d  t o  m e e t  t h e  n e e d s  
o f  j o b  o r i e n t e d  y o u t h  w i t h  a p p a r e n t  d i s r e g a r d  f o r  f u r t h e r  
e d u c a t i o n .
The i n s t r u c t o r s  u s e d  a s  p a r t i c i p a n t s  i n  t h i s  s t u d y  w e r e  a  
v e r y  s t a b l e  and  e x p e r i e n c e d  g r o u p .  The i n d i v i d u a l s  
s e l e c t e d  f o r  p a r t i c i p a t i o n  i n  t h i s  s t u d y  w e r e  v e r y  k n o w l e d g e ­
a b l e  i n  t h e  f i e l d  o f  f a r m  p o w e r  i n s t r u c t i o n ,  w i t h  a n  a v e r a g e  
o f  a l m o s t  e l e v e n  y e a r s  e x p e r i e n c e ;  v e r y  c o n t e n t  i n  t h e i r  
p r o f e s s i o n ,  w i t h  an  a v e r a g e  o f  t h i r t e e n  and  a  h a l f  y e a r s
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t e a c h i n g  e x p e r i e n c e ;  a n d  s u c c e s s f u l  i n  t h e i r  t e a c h i n g  
e n d e a v o r ,  w i t h  a l m o s t  t e n  y e a r s  t e n u r e  i n  t h e i r  p r e s e n t  
s c h o o l  s y s t e m .
7 .  The f a c t  t h a t  o n e * * t h i r d  o f  t h e  i n s t r u c t o r s  h a v e  s u s p e n d e d  
t h e i r  e d u c a t i o n  a t  t h e  b a c h e l o r ' s  d e g r e e ,  s u g g e s t  t h e y  may 
be  s e e k i n g  f u r t h e r  k n o w le d g e  b y  o t h e r  m e t h o d s .  T h i s  1 b 
s u p p o r t e d  b y  t h e  a p p a r e n t  s u c c e s s  and  l o n g  t e n u r e  i n  t h e i r  
p r e s e n t  s c h o o l  s y s t e m s .
8 .  As a g r o u p ,  i n s t r u c t o r s  f e l t  t h e y  h a d  r e c e i v e d  a d e q u a t e  
t r a i n i n g  i n  f o u r  f a r m  p o w e r  a r e a s ;  shop  o r i e n t a t i o n ,  
p r i n c i p l e s  o f  e n g i n e  o p e r a t i o n ,  o v e r h a u l  o f  m a j o r  e n g i n e  
c o m p o n e n t s  a n d  e l e c t r i c a l  s y s t e m s .  They  f e l t  t h e y  h a d  
r e c e i v e d  l i m i t e d  t r a i n i n g  i n ,  d r i v e  t r a i n  s y s t e m s ,  
h y d r a u l i c  s y s t e m s ,  a n d  d i e s e l  f u e l  s y s t e m s .
Develop Instructional Materials on Tune-up Procedures of Gasoline Farm 
Power Units for Use by Secondary School StudentB
Instructional materials developed and prepared by this writer 
for thiB report was accepted favorably by the secondary instructors of 
farm power. It was concluded that instructional material of this 
style will aid the teacher and students involved in secondary farm 
power instruction.
The t e c h n i q u e s  u s e d  i n  t h e  p r o d u c t i o n  o f  t h i s  m a t e r i a l  was  n o n -  
s o p h i s t i c a t e d  a n d  c o u l d  be  p r o d u c e d  by  m o s t  e d u c a t i o n a l  m a t e r i a l  
c e n t e r s .  W i th  a s m a l l  a m o u n t  o f  t r a i n i n g ,  f a r m  pow er  i n s t r u c t o r s  s h o u l d  
b e  a b l e  t o  d e v e l o p  and  p r o d u c e  p r o f e s s i o n a l  q u a l i t y  i n s t r u c t i o n a l  
m a t e r i a l  s u i t e d  t o  t h e i r  p a r t i c u l a r  p r o g r a m  u s e .
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Evaluate the Developed Subject Matter Materials Using a Jury of 
Teachers Ncrw Teaching in the Field of Farm Foyer and Machinery
1.  J u s t i f i c a t i o n  d o e s  e x i s t  f o r  m a t e r i a l s  d e v e l o p e d  I n  t h e  
s t y l e  u s e d  I n  t h i s  s t u d y .  An o v e r w h e l m i n g  m a j o r i t y  f e l t  
t h e r e  was  a  n e e d  f o r  t h i s  t y p e  o f  m a t e r i a l  I n  t h e i r  f a rm  
pow er  I n s t r u c t i o n a l  p r o g r a m .  The r e s p o n s e s  o f  t h e  I n s t r u c ­
t o r s  Bhowed a  s t r o n g  d e s i r e  f o r  m a t e r i a l s  s t r u c t u r e d  f o r  
I n - t h e - s h o p  u s e  t h a t  t h e  s t u d e n t  c a n  f o l l o w  and  u n d e r s t a n d .
2 .  D a t a  show t h e  m a t e r i a l  h a d  s e v e r a l  m a i n  s t r o n g  p o i n t s .
The h i g h e s t  r a t e d  p o i n t  was  t h a t  t h e  m a t e r i a l s  r e a d i n g  
l e v e l  was  b a s e d  o n  s t u d e n t  a b i l i t y .  The s e c o n d  h i g h e s t  
r a t e d  p o i n t  was  t h a t  t h e  m a t e r i a l  was  p r e s e n t e d  on  h i g h  
s c h o o l  s t u d e n t  l e v e l .  O t h e r  s t r o n g  p o i n t s  b r o u g h t  o u t
by  t h e  i n s t r u c t o r s  w e re  t h a t  t h e  m a t e r i a l  c l e a r l y  I d e n t i f i e d  
m a j o r  p o i n t s ,  i l l u s t r a t i o n s  w e re  c l e a r  and  u n d e r s t a n d a b l e  
and t h a t  i l l u s t r a t i o n s  w e re  c o m p a t i b l e  and  r e i n f o r c e d  t h e  
s c r i p t .
3.  Two a r e a s  w e re  deemed m a j o r  weak p o i n t s  i n  t h e  d e v e l o p e d  
m a t e r i a l .  I n s t r u c t o r s  i n d i c a t e d  t h e  m a t e r i a l  was n o t  p r e s e n t e d  
i n  a c h a l l e n g i n g  way and  t h a t  t h e  m a t e r i a l  c o n t e n t  was n o t  
u p - t o - d a t e .  S e v e r a l  i n s t r u c t o r s  made comments t h a t  a l l  new 
t r a c t o r s  h a v e  d i e s e l  e n g i n e s  and  i n s t r u c t i o n  i n  I g n i t i o n  
s y s t e m s  i s  b e c o m in g  l e s s  i m p o r t a n t .
4 .  The r e s u l t s  o f  t h e  s t u d y  I n d i c a t e d  t h e  d e v e l o p e d  m a t e r i a l  
was s u p e r i o r  o r  f a r  s u p e r i o r  t o  a l l  l i s t e d  i n s t r u c t i o n a l  
s o u r c e s  e x c e p t  p e r s o n a l l y  d e v e l o p e d  m a t e r i a l .  The m a t e r i a l
w as  h i g h e s t  r a t e d  when c o m p a r e d  t o  s t a t e  a d o p t e d  t e x t b o o k s .
The n e x t  h i g h e s t  r a t i n g  came f r o m  t h e  m a t e r i a l  c o m p a r i s o n  
w i t h  s t a t e  d e v e l o p e d  m a t e r i a l s .
M a t e r i a l s  d e v e l o p e d  w i t h i n  t h e  s t a t e  w e r e  p e r h a p B  t h e  
h a r d e s t  t o  c o m p a r e  s i n c e  e a c h  i s  d e v e l o p e d  o n  a d i f f e r e n t  
s t y l e .  The m a t e r i a l s  r a n g e  f ro m  e l a b o r a t e  v i s u a l  a i d  
s y s t e m s  t o  s i m p l e  l i s t s  g i v i n g  p e r f o r m a n c e  g u i d e s .  Some 
i n s t r u e t o r s , h o w e v e r ,  d i d  c o n m e n t  t h a t  t h e  d e v e l o p e d  
m a t e r i a l s  w o u ld  c o m p l e m e n t  m a t e r i a l  i n  t h e i r  s t a t e  i f  t h e y  
w e re  u s e d  t o g e t h e r .
Farm  p o w e r  i n s t r u c t o r s  p l a c e  g r e a t  s t o r e  i n  m a t e r i a l s  t h e y  
h a v e  d e v e l o p e d .  The c o m p a r i s o n  o f  t h e  d e v e l o p e d  m a t e r i a l  w i t h  
p e r s o n a l l y  d e v e l o p e d  m a t e r i a l  r e v e a l e d  a 5 0 - 5 0  s p l i t ;  h a l f  
r a t e d  t h e  m a t e r i a l  s u p e r i o r  o r  f a r  s u p e r i o r  a n d  h a l f  r a t e d  
i t  t h e  same o r  i n f e r i o r .
The most popular use of the developed material was for 
individuals to use in the shop while performing the task.
The n e x t  m o s t  p o p u l a r  u s e  w as  f o r  c l a s s r o o m  t e a c h i n g  t o  
a n  e n t i r e  c l a s s .  T h i s  f a c t  s u g g e s t s  t h e  m a t e r i a l  h a s  a  
m u l t i p l e  uBe a d d i n g  a d d i t i o n a l  v a l u e  t o  i t s  e d u c a t i o n a l  
e f f e c t .
The l a r g e  p e r c e n t a g e  o f  i n s t r u c t o r s  w a n t i n g  t o  s e e  a d d i ­
t i o n a l  m a t e r i a l  d e v e l o p e d  (967.) seem t o  i n d i c a t e  a n  a r e a  o f  
n e e d  f o r  d e v e l o p e r s  o f  i n s t r u c t i o n a l  m a t e r i a l s .  W i th  t h e  
num b e r  o f  e x i s t i n g  f a r m  p o w e r  p r o g r a m s  a n d  s t a t e B  a d d i n g  
o r  e x p a n d i n g  p r o g r a m s ,  a r e a d y  m a r k e t  f o r  m a t e r i a l  d e v e l o p e d  
i n  t h i s  s t y l e  s e e m s  t o  e x i s t .
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1 .  W i t h i n  t h e  l i m i t s  o f  t h i s  s t u d y  i t  c a n  b e  s t a t e d  t h a t  when 
t h e  d e v e l o p e d  i n s t r u c t i o n a l  m a t e r i a l s  w e r e  u s e d  i n  t h e  shop  
s u c c e s s f u l  s t u d e n t  p r o f i c i e n c y  i n  t h e  a r e a  o f  f a r m  t r a c t o r  
t u n e - u p  was  e n h a n c e d .  T h i s  i s  e s p e c i a l l y  t r u e  i n  t h e  c o g n i ­
t i v e  k n o w l e d g e  o f  t h e  s t u d e n t .
The n u l l  h y p o t h e s i s  t h a t  no  d i f f e r e n c e s  e x i s t e d  b e t w e e n  t h e  
p r e -  a n d  p o s t - t e s t  w as  r e j e c t e d  w hen  a l l  " t "  v a l u e s  w e r e  
s i g n i f i c a n t  a t  t h e  .0 0 1  l e v e l .
2 .  B a s e d  o n  t h e  I n c r e a s e d  s t u d e n t  p e r f o r m a n c e ,  s k i l l  p r o ­
f i c i e n c y  i n  p o i n t  a n d  c o n d e n s e r  r e p l a c e m e n t  was  I m p r o v e d .
No s t a t i s t i c a l  p r o c e d u r e  was  u s e d  on  t h e  m a n i p u l a t i v e  p h a s e  
o f  t e s t i n g ,  h o w e v e r ,  t h e  i n c r e a s e d  num b e r  o f  s u c c e s s e s  I n  
p e r f o r m i n g  t h e  t a s k  w i t h  u s e  o f  t h e  m a t e r i a l  i n d i c a t e d
t h e  m a t e r i a l  was  r e s p o n s i b l e  f o r  t h e  i n c r e a s e .
RECOMMENDATIONS
R e c o n m e n d a t i o n s  f o r  t h i s  s t u d y  a r e  made w i t h  t h e  u n d e r s t a n d i n g  
t h a t  a  g r e a t  v a r i a t i o n  e x i s t s  i n  f a r m  p o w e r  I n s t r u c t i o n a l  p r o g r a m s  among 
t h e  v a r i o u s  s t a t e s .  I t  i s  r e a l i z e d  t h a t  t h e  r e c o o s n e n d a t i o n s  f o r  
i m p r o v e m e n t  o f  t h e  s e c o n d a r y  p r o g r a m s  may h a v e  t o  be  B l i g h t l y  m o d i f i e d  
t o  m e e t  t h e  u n i q u e  n e e d s  o f  e a c h  S t a t e ,  U n i v e r s i t y ,  and  S e c o n d a r y  
p r o g r a m .
T t i i s  s t u d y  d i d  r e v e a l  p a t t e r n s  u p o n  w h i c h  t o  b a s e  r e c o s m e n d a -  
t l o n s  f o r  i m p r o v e m e n t s  i n  f a r m  pow er  i n s t r u c t i o n .  R e c o m n e n d a t i o n s  
b a s e d  on  i n t e r p r e t a t i o n  o f  t h e  d a t a  p r e s e n t e d  i n  t h i s  s t u d y  f o l l o w :
A d d i t i o n a l  f a r m  po w er  I n s t r u c t i o n a l  m a t e r i a l  s h o u l d  b e  
d e v e l o p e d  u s i n g  t h e  s t y l e  o f  s t e p - b y - s t e p  s e q u e n c e  w i t h  
p i c t u r e s  t o  I l l u s t r a t e  t h e  p r o p e r  p r o c e d u r e .
A r e a s  w i t h  t h e  g r e a t e s t  n e e d  f o r  new m a t e r i a l  d e v e l o p m e n t  
a r e :
E l e c t r i c a l  s y s t e m s  
C a r b u r e t o r  s e r v i c e  
D i e s e l  s y s t e m s  
M a j o r  e n g i n e  o v e r h a u l  
H y d r a u l i c  s y s t e m s  
S e c o n d a r y  t e a c h e r s  o f  f a r m  p o w e r  s h o u l d  b e  u s e d  a s  c o n s u l ­
t a n t s  i n  a l l  p h a s e s  o f  t h e  d e v e l o p m e n t  o f  new m a t e r i a l  t o  
be  u s e d  a t  t h i s  l e v e l  o f  i n s t r u c t i o n .
New f a r m  p o w e r  i n s t r u c t i o n a l  m a t e r i a l s  s h o u l d  b e  p r o d u c e d  
i n  l o o s e - l e a f  n o t e b o o k  f o r m .  T h i s  a l l o w s  f o r  a d d i t i o n s ,  
o r  c h a n g e s  t o  be  a c c o m p l i s h e d  f o r  i n d i v i d u a l  p r o g r a m  u s e .  
New f a r m  p o w e r  I n s t r u c t i o n a l  m a t e r i a l  s h o u l d  be  c u r r e n t  
i n  i t s  t e c h n i c a l  i n f o r m a t i o n .  I n s t r u c t i o n a l  m a t e r i a l s  
now i n  u s e  t o  t r a i n  I n d u s t r i a l  s h o p  p e r s o n n e l  s h o u l d  be  
u s e d  a s  a  r e f e r e n c e  i n  t h e  d e v e l o p m e n t  o f  new m a t e r i a l s .  
C o o p e r a t i o n  b e t w e e n  t e a c h e r  e d u c a t o r s  and  m e c h a n i z a t i o n  
I n s t r u c t o r s  s h o u l d  e x i s t  f o r  maximum s t u d e n t  b e n e f i t s  a n d  
t r a i n i n g .  B o th  d e p a r t m e n t s  s h o u l d  d e t e r m i n e  t h e  r e q u i r e ­
m e n t s  n e c e s s a r y  f o r  t r a i n i n g  s e c o n d a r y  f a r m  po w er  
i n s t r u c t o r s ,
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6 .  U n i v e r s i t y  c o u r s e  o f f e r i n g s  a n d  v o c a t i o n a l  a g r i c u l t u r a l  
c u r r l c u l u m s  s h o u l d  b e  e x a m i n e d  t o  d e t e r m i n e  i f  s t u d e n t  
p r e p a r a t i o n  i s  s u f f i c i e n t  t o  t r a i n  f a r m  p o w e r  i n s t r u c ­
t o r s .
7 .  A d d i t i o n a l  c o l l e g e  c o u r s e s  s h o u l d  be  o f f e r e d  t o  b e t t e r  
t r a i n  v o c a t i o n a l  a g r i c u l t u r e  t e a c h e r s  i n  t h e  a r e a  o f  f a r m  
pow er  m a c h i n e r y .  T h e s e  c o u r s e s  s h o u l d  c e n t e r  a r o u n d  
d r i v e  t r a i n  s y s t e m s ,  h y d r a u l i c  s y s t e m s ,  and  d i e s e l  f u e l  
s y s t e m s .
8 .  Due t o  t h e  l a r g e  d e p e n d e n c y  o n  s e l f  d e v e l o p e d  m a t e r i a l ,  
f a rm  pow er  i n s t r u c t o r s  s h o u l d  be  g i v e n  c o u r s e  w ork  i n  
i n s t r u c t i o n a l  m a t e r i a l  d e v e l o p m e n t  a t  t h e  u n d e r g r a d u a t e  
l e v e l .
9 .  I n t e r n  p r o g r a m s  s h o u l d  be  d e v e l o p e d  t o  p r o v i d e  s t u d e n t s  t h e  
o p p o r t u n i t y  o f  w o r k i n g  i n  t h e  f a rm  p o w e r  f i e l d .  T h e s e  
p r o g r a m s  s h o u l d  be  i n  c o n j u n c t i o n  w i t h  f o r m a l  i n s t r u c t i o n .
F u r t h e r  r e s e a r c h  s h o u l d  b e  c o n d u c t e d  t o  e x p a n d  t h i s  B tudy  o f  
s e c o n d a r y  f a r m  po w er  i n s t r u c t i o n .  From t h e  w r i t e r ' s  e x p e r i e n c e s ,  a n d  
f ro m  d a t a  c o l l e c t e d  i n  t h i s  s t u d y ,  t h e  f o l l o w i n g  r e c o m m e n d a t i o n s  f o r  
a d d i t i o n a l  r e s e a r c h  a r e  p r e s e n t e d :
1 .  A d d i t i o n a l  s t u d y  s h o u l d  b e  c o n d u c t e d  t o  d e t e r m i n e  why a 
l a r g e  p e r c e n t a g e  o f  f a r m  p o w e r  i n s t r u c t o r s  h a v e  s u s p e n d e d  
t h e i r  f o r m a l  e d u c a t i o n  a t  t h e  b a c h e l o r s  l e v e l .
2 .  A d d i t i o n a l  s t u d y  s h o u l d  b e  c o n d u c t e d  t o  d e t e r m i n e  i f  
p r o b l e m s  o t h e r  t h a n  i n s t r u c t i o n a l  m a t e r i a l  e x i s t  w i t h i n  
f a r m  pow er  i n s t r u c t i o n a l  p r o g r a m s .
A f u r t h e r  s t u d y  i s  r ecom mended  t o  e v a l u a t e  t h e  a d e q u a c y  
o f  t r a i n i n g  r e c e i v e d  b y  s t u d e n t s  e n r o l l e d  I n  s e c o n d a r y  
f a r m  p o w e r  I n s t r u c t i o n a l  p r o g r a m s .
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MISCELLANEOUS MATERIALS
A l k i n ,  M a r v i n  C.  and  J o s e p h  W i n g u r d .  " U s e r  O r i e n t e d  P r o d u c t
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M e c h a n i c s , "  A c o o p e r a t i v e  e f f o r t  b e t w e e n  t h e  B u r e a u  o f  V o c a ­
t i o n a l  S t a t e  E d u c a t i o n  a n d  t h e  D e p a r t m e n t  o f  V o c a t i o n a l  E d u c a ­
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H u n s l c k e r ,  H. N. " T r e n d s  i n  V o c a t i o n a l  A g r i c u l t u r e  a n d  A g r i c u l ­
t u r a l  M e c h a n i c s  E d u c a t i o n , "  S unnie r  I n s t i t u t e  i n  A g r i c u l t u r a l  
M e c h a n i c s  E d u c a t i o n - - S o u t h e r n  R e g i o n ,  V i r g i n i a  P o l y t e c h n i c  
I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g ,  A u g u s t ,  1 9 7 0 .
Popham, W. J .  " P r o g r a m  F a i r  E v a l u a t i o n , "  N a t i o n a l  S o c i e t y  f o r  
P ro g ram m ed  I n s t i t u t i o n ,  1 9 6 9 .
S t u c k e y ,  W e n r i c h  a n d  o t h e r s ,  " T h e  P r e s e n t  P r o g r a m  and  N e e d s  f o r
I n s e r v i c e  E d u c a t i o n  i n  F a rm  M e c h a n i c s  f o r  T e a c h e r s  o f  V o c a t i o n a l  
A g r i c u l t u r e  i n  O h i o , "  S t a f f  S t u d y ,  T h e  O h i o  S t a t e  U n i v e r s i t y  
s u n m a r i e s  o f  s t u d i e s  i n  A g r i c u l t u r a l  E d u c a t i o n ,  1 9 5 6 .
Webb,  E a r l  S . ,  " O p p o r t u n i t i e s  a n d  R e q u i r e m e n t s  f o r  E n t r y  i n t o  t h e  
A g r i c u l t u r a l  M e c h a n i c s  T r a d e , "  S p o n s o r e d  C o o p e r a t i v e l y  by  
O c c u p a t i o n a l  R e s e a r c h  C o o r d i n a t i n g  U n i t ,  T e x a s  E d u c a t i o n  A g en cy  
an d  T e x a s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n ,  J a n u a r y ,  1 9 6 9 .
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DISTRIBUTOR SERVICE
S. B. LANGHAM
DEPARTMENT OF AGRICULTURAL EDUCATION 
SCHOOL OF VOCATIONAL EDUCATION 
COLLEGE OF AGRICULTURE 
LOUISIANA STATE UNIVERSITY 
BATON ROUGE, LOUISIANA 
JANUARY, 1977
THE JOB YOU ARE ABOUT TO DO IS A VERY SIMPLE ONE. AS THE 
PICTURE ABOVE SHOWS YOU ARE GOING TO REMOVE AND REPLACE TWO MAIN 
ITEMS. AS YOU REMOVE AND REPLACE THESE AND OTHER PARTS YOU MUST 
FOLLOW DIRECTIONS CAREFULLY.
YOU SHOULD HAVE NO TROUBLE DOING THIS TASK. IT IS A JOB 
THAT IS  DONE THOUSANDS OF TIMES A DAY IN GARAGES THROUGHOUT 
THE WORLD. IF  YOU SHOULD HAVE TROUBLE OR DO NOT UNDERSTAND 
A STEP DON'T HESITATE TO ASK YOUR INSTRUCTOR FOR HELP.
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TO PERFORM THIS TASK YOU WILL NEED TO 
LOCATE THE FOLLOWING TOOLS AND EQUIPMENT:
SCREWDRIVER
SMALL WRENCH SET
FEELER GAUGE
OIL CAN
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d i s t r i b u t o r c a m lu b r i c a n t
SOLVENT
SHOP RAG
m a g n e t i c sc r e w s tarter
SERVICE MANUAL
I l l
LOCATE THE DISTRIBUTOR.
MOST WILL BE ON THE SIDE OF 
THE ENGINE.
SOME MAY BE IN A HORIZONTAL 
POSITION. f
SOME EARLY FORD MODELS WILL 
BE AT THE FRONT OF THE ENGINE.
WRAP MASKING TAPE AROUND THE 
PLUG WIRES, AND NUMBER THEM--
I
112
--ENGINE CYLINDERS ARE NUMBERED 
IN ORDER, START AT THE FRONT OF 
THE ENGINE (FAN) AND GO TO THE 
BACK.
FOR V-8  ENGINES SEE A SERVICE 
MANUAL.
FOLLOW EACH PLUG WIRE TO 
THE DISTRIBUTOR AND PLACE 
A SMALL PIECE OF TAPE AT 
THE POLE. MARK THE SAME 
NUMBER AS YOU PLACED ON THE 
PLUG WIRE,
WITH A SCREWDRIVER REMOVE THE 
CLIPS HOLDING THE DISTRIBUTOR 
CAP.
GRASP THE PLUG WIRES BY THE 
BOOT AND REMOVE THEM.
REMOVE THE WIRES FROM THE 
DISTRIBUTOR.
L IF T  THE DISTRIBUTOR CAP OFF 
THE DISTRIBUTOR.
TAKE A CLEAN RAG, DAMPEN WITH 
SOLVENT, AND CLEAN THE 
DISTRIBUTOR.
EXAMINE THE DISTRIBUTOR CAP. 
REPLACE I F  YOU FIND:
BROKEN OR CHIPPED 
CRACKED 
CARBON TRACK 
BURNED TERMINAL
GRASP THE ROTOR CAP 
AND PULL UP.
TAKE A CLEAN RAG, DAMPEN WITH 
SOLVENT, AND CLEAN THE ROTOR CAP.
EXAMINE THE ROTOR CAP. 
REPLACE IF  YOU FIND: 
WORN CONTACT 
CORRODED TIP 
CRACKED----------
115
DO HOT SCRAPE OR CLEAN THE 
ROTOR T I P !
THE CLEARANCE BETWEEN THE ROTOR TIP 
AND THE DISTRIBUTOR CAP IS  CRITICAL,
TO WIDEN THE GAP WILL CAUSE BURNING 
AND POOR ENGINE PERFORMANCE.
MOST POINTS ARE HELD IN PLACE BY 
TWO SCREWS.
WITH A SCREWDRIVER LOOSEN ONE 
SCREW- -
--BEFORE THE SCREW COMES OUT, PLACE THE 
MAGNETIC END OF THE SCREW STARTER ON I T .
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REMOVE THE SCREW WITH THE 
MAGNET.
UNSCREW THE OTHER SCREW
--REMOVE THE SCREW WITH THE 
MAGNET AS THE SCREW COMES OUT.
REMOVE THE POINTS FROM THE 
DISTRIBUTOR.
NOTE! THE WIRES ARE STILL ATTACHED.
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WITH A SMALL WRENCH LOOSEN THE NUT 
HOLDING THE WIRES.
REMOVE THE WIRES.
SPREAD THE POINTS AND EXAMINE 
THEM.
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THIS IS  NORMAL WEAR,
YOU DO NOT HAVE TO REPLACE THE 
CONDENSER IF  THIS CONDITION IS  
FOUND.
THIS IS  BURNED.
ALWAYS REPLACE THE CONDENSER IF  
THIS CONDITION IS  FOUND.
THIS IS  METAL TRANSFER.
ALWAYS REPLACE THE CONDENSER IF  
THIS CONDITION IS  FOUND.
IF  THE POINTS SHOW NORMAL WEAR IT  
MEANS THAT THE CONDENSER IS  GOOD.
A GOOD CONDENSER VERY SELDOM WEARS 
OUT OR HAS TO BE REPLACED.
IF  YOU DECIDE TO REPLACE THE CONDENSER 
UNSCREW THE RETAINING SCREW.
BEFORE THE SCREW COMES OUT--
--CATCH IT  WITH THE MAGNET AND 
REMOVE I T .
LIFT OUT THE CONDENSER,
TEST THE MECHANICAL ADVANCE BY 
TURNING THE DISTRIBUTOR SHAFT IN 
THE DIRECTION I T  NORMALLY ROTATES. 
I F  IT  IS  GOOD IT  WILL SNAP BACK ON 
RELEASE.
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TO DETERMINE THE DIRECTION THE 
SHAFT NORMALLY ROTATES, CRANK 
THE ENGINE AND OBSERVE THE 
SHAFT.
PLACE A FEW DROPS OF OIL ON 
THE FELT PAD INSIDE THE 
DISTRIBUTOR SHAFT.
IF  THE DISTRIBUTOR HAS OUTSIDE 
MEANS TO OIL IT ,  DO SO.
SOME MAY HAVE A PLUG.
SOME MAY HAVE AN OIL CAP.
SOME MAY HAVE A SCREW-IN 
GREASE FITTIN G .
PLACE A SMALL AMOUNT OF CAM 
LUBRICANT ON THE DISTRIBUTOR 
SHAFT.
WHEN REPLACING THE CONDENSER 
NOTE THE MOUNTING PATTERN- -
--NOTE THE MATCHING PATTERN IN 
THE DISTRIBUTOR.
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PLACE THE CONDENSER IN THE 
DISTRIBUTOR.
LOAD THE SCREW ON THE 
SCREW STARTER.
START THE SCREW WITH THE 
SCREW STARTER.
TIGHTEN THE SCREW USING A 
SCREWDRIVER.
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REPLACE THE WIRES GOING TO 
THE POINTS.
TIGHTEN THE BOLT HOLDING THE 
WIRES WITH A SMALL WRENCH.
NOTE THE MOUNTING PATTERN OF 
THE PO IN T S--
--NOTE THE MATCHING PATTERN IN  THE 
DISTRIBUTOR.
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PLACE THE POINTS IN THE 
DISTRIBUTOR.
START THE HOLDING SCREW USING 
THE SCREW STARTER.
TIGHTEN TO A SNUG F IT  BUT 
NOT TOO TIGHT - -  YOU MUST 
STILL ADJUST THE POINT GAP
START THE SECOND HOLDING SCREW 
USING THE SCREW STARTER. IF  IT  
HAS A GROUNDING STRAP MAKE SURE IT  
IS  IN PLACE.
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t ig h t e n  s n u g .
CRANK THE ENGINE UNTIL.--
--THE POINTS ARE IN THIS 
POSITION.
CONSULT THE SERVICE MANUAL FOR 
THE PROPER POINT SETTING.
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FIND THE PROPER FEELER GAUGE.
ADJUST THE POINTS UNTIL THE 
FEELER GAUGE SLIDES INTO THE 
POINT GAP IN A SNUG F IT .
TIGHTEN ALL SCREWS HOLDING 
THE POINTS.
CHECK TO SEE THAT NO WIRES 
ARE RUBBING THE DISTRIBUTOR 
SHAFT.
REPLACE THE ROTOR CAP
127
REPLACE THE DISTRIBUTOR CAP.
MATCH THE NUMBERS ON THE PLUG WIRES 
AND THE DISTRIBUTOR AND PLACE THE 
WIRES ON. MAKE SURE THE METAL ENDS 
ON THE PLUG WIRES GOES TO THE BOTTOM 
OF THE CUPS.
SNAP THE FASTENERS ON THE 
DISTRIBUTOR CAP.
ENGINE TIMING
S . B. LANGHAM
DEPARTMENT OF AGRICULTURAL EDUCATION 
SCHOOL OF VOCATIONAL EDUCATION 
COLLEGE OF AGRICULTURE 
LOUISIANA STATE UNIVERSITY 
BATON ROUGE, LOUISIANA 
FEBRUARY, 1977
TIMING AN ENGINE IS  ONE OF THE MOST IMPORTANT PHASES 
OF A TUNE-UP. THE TIMING MUST EE SET TO ALLOW CURRENT TO 
THE PROPER SPARK PLUG AT THE EXACT TIME IT  IS  NEEDED.
THIS TASK IS  A VERY SIMPLE ONE. YOU WILL NOT REPLACE 
ANY PARTS, YOU WILL MAKE A SIMPLE ADJUSTMENT USING THE 
PROPER EQUIPMENT. IF  YOU SHOULD HAVE TROUBLE OR DO NOT 
UNDERSTAND A STEP DO NOT HESITATE TO ASK YOUR INSTRUCTOR 
FOR HELP.
TO PERFORM THIS TASK YOU WILL NEED TO 
LOCATE THE FOLLOWING TOOLS AND EQUIPMENT:
TIMING LIGHT
TACHOMETER
COMBINATION BOX OPEN-END WRENCH
CHALK
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LOCATE THE DISTRIBUTOR AND 
THE NUMBER ONE CYLINDER ON 
THE ENGINE.
ENGINE CYLINDERS ARE NUMBERED IN 
ORDER STARTING AT THE FRONT OF THE 
ENGINE (FAN) AND GOING TO THE REAR. 
NUMBER ONE CYLINDER WILL BE THE ONE 
CLOSE TO THE FAN.
FOR V-8  ENGINES SEE A SERVICE MANUAL.
©
©
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CONNECT THE TIMING LIGHT 
ACCORDING TO THE MANUFACTURER'S 
DIRECTIONS.
USUALLY TWO WIRES WILL BE 
CONNECTED TO THE BATTERY 
AND ONE WIRE TO THE NUMBER 
ONE SPARK PLUG.
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IF  THE ENGINE YOU ARE WORKING 
ON HAS A VACUUM ADVANCE 
REMOVE THE HOSE AND PLUG 
IT  WITH A PENCIL.
LOOSEN THE BOLT HOLDING
*
CRANK THE ENGINE,
POINT THE TIMING LIGHT 
DIRECTLY AT THE TIMING 
MARKS.
CONSULT THE SERVICE MANUAL 
FOR THE FOLLOWING:
1 . DECREE OF TIMING
2 . ENGINE RPM NECESSARY 
TO SET THE TIMING,
WITH A PIECE OF CHALK MARK OVER 
THE TIMING MARK STATED IN THE 
SERVICE MANUAL.
CONNECT THE TACHOMETER 
ACCORDING TO THE 
MANUFACTURER’S DIRECTIONS,
START THE ENGINE,
SET THE ENGINE IDLE TO THE 
SPEED STATED IN THE SERVICE 
MANUAL.
AFTER SETTING THE IDLE STOP 
THE ENGINE.
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IF  THE ENGINE YOU ARE WORKING 
ON HAS A VACUUM ADVANCE 
REMOVE THE HOSE AND PLUG 
IT  WITH A PENCIL.
LOOSEN THE BOLT HOLDING
START THE ENGINE
POINT THE TIMING LIGHT 
DIRECTLY AT THE TIMING 
MARKS.
ROTATE THE DISTRIBUTOR UNTIL- -
--THE CORRECT TIMING IS  ACHIEVED.
TIGHTEN THE BOLT HOLDING 
THE DISTRIBUTOR.
IF  THE ENGINE HAS A 
VACUUM ADVANCE REPLACE 
THE HOSE.
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SPARK PLUG REPLACEMENT
S . B. LANGHAM
DEPARTMENT OF AGRICULTURAL EDUCATION 
SCHOOL OF VOCATIONAL EDUCATION 
COLLEGE OF AGRICULTURE 
LOUISIANA STATE UNIVERSITY 
BATON ROUGE, LOUISIANA 
JANUARY, 197 7
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THE JOB YOU ARE ABOUT TO DO IS  A VERY IMPORTANT ONE. SPARK 
SPLUG REPLACEMENT IS  A SIMPLE TASK THAT TAKES VERY LITTLE TIME. 
THE RESULTS OF YOUR WORK WILL BE IMPROVED ENGINE PERFORMANCE 
AND FUEL ECONOMY.
YOU SHOULD HAVE NO TROUBLE DOING THIS TASK. IF  YOU SHOULD 
HAVE TROUBLE OR DO NOT UNDERSTAND A STEP DON' T HESITATE TO ASK 
YOUR INSTRUCTOR FOR HELP.
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TO PERFORM THIS TASK YOU WILL NEED TO 
LOCATE THE FOLLOWING TOOLS AND EQUIPMENT:
RATCHET WRENCH
EXTENSION
SPARK PLUG SOCKET
SHOP AIR SUPPLY
SODA STRAW
SPARK PLUG SERVICE TOOL
SERVICE MANUAL
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LOCATE THE SPARK PLUGS 
ON THE ENGINE.
GRASP THE BOOT OF THE 
PLUG WIRE AND PULL IT  
OFF THE SPARK PLUG.
NEVER PULL ON THE WIRE 
ITSELF. TO DO SO MAY 
DAMAGE THE WIRE.
WITH A SODA STRAW OR SHOP 
AIR SUPPLY BLOW THE TRASH 
FROM THE SPARK PLUG RECESS.
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PLACE THE EXTENSION ON THE 
SOCKET WRENCH;
THE SPARK PLUG WRENCH ON 
THE EXTENSION;
REMOVE THE SPARK PLUG BY 
TURNING COUNTER CLOCKWISE.
LIFT THE SPARK PLUG FROM 
THE HOLE.
CONSULT THE SERVICE MANUAL 
FOR THE FOLLOWING:
1 . SPARK PLUG TYPE
2 . SPARK PLUG GAP SETTING
USING THE SPARK PLUG TOOL 
MEASURE THE GAP DISTANCE.
USING THE SPARK PLUG TOOL,
ADJUST THE SPARK PLUG GAP TO 
THE SERVICE MANUAL SPECIFICATIONS.
142
IF  THE SPARK PLUG HAS A 
METAL GASKET, PUT IT  ON.
START THE SPARK PLUG BY HAND, 
TIGHTEN BY HAND UNTILL IT  WILL 
TURN NO MORE.
WITH THE SPARK PLUG WRENCH, 
SOCKET WRENCH AND EXTENSION, 
TIGHTEN THE SPARK PLUG TO A 
VERY SNUG F IT .
DO NOT OVER TIGHTEN^
REPLACE THE PLUG WIRES BY THE 
PLUG WIRE BOOT.
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L o u i s i a n a  S t a t e  U n i v e r s i t y
A N D  A G R I C U L T U R A L  A N D  M I C H A N I C A L  C O L L A G E
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B A T O N  R O U G E  • L O U I S I A N A  * 7 0 « 0 J  
C o l l e g e  o f  A g r i c u l t u r e
s c h o o l  o f  v o c a t i o n a l  e d u c a t i o n  N ovem ber 3 ,  1976
A a m c u L i u i M i  i d u c a t i o n
M O M !  E C O N O M I C S  E D U C A T I O N  
I N D U S T R I A L  E D U C A T I O N
The A g r i c u l t u r a l  E d u c a t io n  D e p a r tm e n t a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  i s  c u r r e n t l y  d e v e lo p in g  i n s t r u c t i o n a l  m a t e r i a l s  in  th e  
a r e a  o f  fa rm  pow er m a c h in e r y .  You c o u ld  be o f  c o n s i d e r a b l e  a s s i s t a n c e  
t o  u s  by s u p p ly in g  th e  nam es an d  a d d r e s s e s  o f  p e r s o n s  in  y o u r  s t a t e  
now t e a c h i n g  t h i s  s u b j e c t  on  th e  h ig h  s c h o o l  l e v e l .  We p la n  to  sen d  
s e l e c t e d  t e a c h e r s  c o p i e s  o f  o u r  m a t e r i a l  f o r  t h e i r  e v a l u a t i o n  and  
s u g g e s t i o n s .
T hank  you  f o r  y o u r  c o o p e r a t i o n .
S i n c e r e l y  y o u r s ,
V o c a t io n a l  A g r i c u l t u r a l  E d u c a t io n  
D e p a r tm e n t 
L o u i s i a n a  S t a t e  U n i v e r s i t y
SBL:mkm
APPENDIX C
145
L o u i s i a n a  S t a t e  U n i v e r s i t y
A N D  A O N I  C U L T U  H A L  A N D  M E C H A N I C A L  C O L L E G E
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C o lle g e  o f  A g r ic u l tu r e
S C H O O L  O F  V O C A T IO N A L  E D U C A T IO N
A M I C U L T U A M . E D U C A T IO N  
H O M E  E C O N O M IC *  I O U  C A T IO N  
IN D U S T R IA L  E D U C A T IO N
The A g r i c u l t u r a l  E d u c a t io n  D e p a r tm en t  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  i s  c u r r e n t l y  d e v e lo p in g  I n s t r u c t i o n a l  m a t e r i a l  i n  th e  
a r e a  o f  Farm Power M a c h in e ry .  To h e l p  u s  w i t h  o u r  t a s k  we a r e  
a s k in g  s u c c e s s f u l  t e a c h e r s  t o  e v a l u a t e  c u r r e n t  m a t e r i a l  and r e v ie w  
new m a t e r i a l  b e in g  d e v e lo p e d .
Your name was g iv e n  t o  u s  by  y o u r  S t a t e  D i r e c t o r  o f  Voca­
t i o n a l  A g r i c u l t u r e .  He f e l t  you m a i n t a i n e d  an  o u t s t a n d i n g  Farm 
Power p ro g ram  and w ould  be  w i l l i n g  t o  a s s i s t  u s .
I  hav e  in c l u d e d  a  q u e s t i o n n a i r e  f o r  you t o  e v a l u a t e  c u r r e n t  
m a t e r i a l  and t o  g iv e  u s  an i n - s l g h t  t o  t h e  t r a i n i n g  t h a t  you have 
r e c e i v e d .
I f  you w i l l  c o m p le te  t h e  q u e s t i o n n a i r e  and r e t u r n  i t  i n  t h e  
s tam ped  s e l f - a d d r e s s e d  e n v e lo p e  I  w ould  be  m ost g r a t e f u l .
S i n c e r e l y  y o u r s ,
S . B. Langham
D e p a r tm e n t  o f  A g r i c u l t u r a l  E d u c a t io n
SBL:mkm
E n c lo s u r e s
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T e a c h e r ' s  Heme* __________________________________________________________
S c h o o l  D i s t r i c t *  _________________________________________________________
* To b e  d i s c a r d e d  a f t e r  a  number h a s  b e en  a s s i g n e d .
T e a c h in g  e x p e r i e n c e :
Y e a rs  t e a c h i n g  _____________
Y ears  t e a c h i n g  Vo. Ag. ___________
Y ears  t e a c h i n g  fa rm  pow er ^ _
Y e a rs  i n  p r e s e n t  s c h o o l  s y s t e m 
E d u c a t i o n a l  l e v e l :
B a c h e l o r ' s  D egree
W orking on  M a s t e r ' s  D eg ree  _ _ _ _
M a s t e r ' s  D eg ree  ________
H ig h e r  D e g ree  ( p l e a s e  l i s t ) _____________________________________ ______
Type o f  fa rm  power p ro g ram  you  t e a c h ;
A g r i -L a b  t r a i n i n g  Number o f  s t u d e n t s ______
C o o p e r a t i v e  t r a i n i n g  Humber o f _B tu d e n ts ______
A d u l t  e d u c a t i o n  Humber o f  s t u d e n t s ______
Check t h e  e x t e n t  o f  u s e  f o r  e a c h  o f  t h e  f o l l o w i n g  r e f e r e n c e s  i f  now u se d  
I n  y o u r  fa rm  pow er i n s t r u c t i o n a l  p ro g ram :
G
re
at
E
xt
en
t
M
od
er
at
e
E
xt
en
t
So
m
e
E
xt
en
t
Ho U
se
S t a t e  a d o p te d  t e x t b o o k
A .A .V .I .M . m a t e r i a l
S t a t e  d e v e lo n e d  m a t e r i a l
Company d e v e lo p e d  m a t e r i a l
P e r s o n a l l y  d e v e lo p e d  m a t e r i a l
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Your e x p e r i e n c e  e n d  t r a i n i n g  i n  f e r n  power o r  e r e l a t e d  f i e l d :
Home sh o p  t r a i n i n g  _ ___Yes ___ Wo
H igh  s c h o o l  Vo.Ag. t r a i n i n g  ____Yes ___ Ho Number o f  y e a r s
V o c a t i o n a l  t r a d e  s c h o o l Yes ____ No Number o f  y e a r s __
C o l l e g e  ____Yes ___ No C r e d i t h o u rs
M i l i t a r y  ____Yes ___ No Number o f  y e a r s
B nploym ent I n  i n d u s t r y Yea No Number o f  y e a r s __
I n s e r v l c e  t r a i n i n g Yea No Number o f  c o u r s e s
Check t h e  a d e q u a c y  o f  t r a i n i n g  you  f e e l  you  hav e  r e c e i v e d  i n  t h e  f o l l o w ­
i n g  a r e a s :1 i i i i i
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Shop o r i e n t a t i o n  ( s a f e t y ,  e c t . )
P r i n c i p l e s  o f  e n g in e  o p e r a t i o n
O v e rh a u l  o f  m a jo r  e n g in e  com ponents
D i e s e l  f u e l  sy s te m s
E l e c t r i c a l  s y s te m s
H y d r a u l i c  sy s te m s
D r iv e  t r a i n  s y s te m s
P l e a s e  make a n y  s u g g e s t i o n s  o r  r e c o ra n e n d a t lo n s  t o  h e l p  u s  p r e p a r e  t e a c h i n g  
m a t e r i a l s  f o r  y o u r  n e e d s .
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To w h a t  e x t a n t  do t h e  i n s t r u c t i o n a l  m a t e r i a l s  yo u  a r e  now u s i n g  m eet 
y o u r  p ro g ram  needsT
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Amount o f  m a t e r i a l  c o n t e n t  f o r  t e a c h i n g  fa rm  
pow er a t  h i g h  s c h o o l  l e v e l
C o n te n t  d e v e lo p m en t
U n d e r s t a n d in g  s t r e s s e d  i n  m a t e r i a l
M a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t s
R ea d in g  l e v e l  b a s e d  on  s t u d e n t  a b i l i t y
M a t e r i a l  p r e s e n t e d  on h i g h  s c h o o l  s t u d e n t  l e v e l
M a t e r i a l  p r e s e n t e d  i n  a  c h a l l e n g i n g  wav
I l l u s t r a t i o n s  s u f f i c i e n t  t o  m eet y o u r  an d  s t u d e n t  
n e e d s
I l l u s t r a t i o n s  c o m p a t ib l e  and  t h e y  r e i n f o r c e  t h e  
s c r i p t
I l l u s t r a t i o n s  c l e a r  and  u n d e r s t a n d a b l e
M a t e r i a l  c l e a r l y  i d e n t i f i e s  ma.lor p o i n t s
M a t e r i a l  c o n t e n t  u p - t o - d a t e
M a t e r i a l  f r e e  o f  c o n f u s in g  o r  c o n f l i c t i n g  
c o n c e p t s
M a t e r i a l s  m eet i n s t r u c t i o n a l  n e e d s
Would y o u  b e  w i l l i n g  t o  r e v ie w  and  e v a l u a t e  o u r  i n s t r u c t i o n a l  m a t e r i a l  
i f  a  co m p lem en ta ry  copy w e re  s e n t  t o  you?
Y es. No.
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L O U I S I A N A  S T A T E  U N I V E R S I T Y
A N O  A O N  t C U L T U f t  A L  A N D  M I C H A N I C A L  C O U L I O C
B A T O N  R O U G E  • L O U I S I A N A  • 7 0 * 0 9  
College o f  A g r ic u l tu r e
S C H O O L  o r  V O C A T IO N A L  E D U C A T IO N
A A K IC U L T U M A L  A O U C A T IO M  
H W | ICONOMIM ■ O U C A Y lO N  
IN D U  • T R IA L  A D U L A T IO N
You s t a t e d  i n  t h e  r e t u r n e d  q u e s t i o n n a i r e  t h a t  you a r e  w i l l i n g  
t o  r e v ie w  i n s t r u c t i o n a l  m a t e r i a l s  t h a t  we a r e  d e v e lo p i n g  In  Farm 
P ow er. A f t e r  r e v ie w in g  y o u r  e d u c a t i o n a l  b a c k g ro u n d  and th e  re c o n r ie n -  
d a t l o n  o f  y o u r  s t a t e  s u p e r v i s o r ,  we h av e  s e l e c t e d  you t o  h e l p  u s  in  
t h i s  t a s k .  You a r e  one  o f  f i f t y  t e a c h e r s  we f e e l  w i l l  b e s t  r e p r e ­
s e n t  fa rm  pow er i n s t r u c t o r s  t h r o u g h o u t  t h e  n a t i o n .
E n c lo s e d  you w i l l  f i n d  t h r e e  u n i t s  t h a t  h av e  been  d e v e lo p e d :  
D i s t r i b u t o r  S e r v i c e ,  S p a rk  P lu g  R e p la c e m e n t ,  and E n g in e  T im in g .
P l e a s e  r e v ie w  t h e s e  c a r e f u l l y  and g iv e  u s  y o u r  o p i n i o n s  on t h e  
e n c l o s e d  q u e s t i o n n a i r e .  T h ese  u n i t s  a r e  y o u r s  t o  k eep  f o r  u s e  i n  
y o u r  p ro g ram .
Thank you f o r  y o u r  c o o p e r a t i o n  and p r o f e s s i o n a l  a t t e n t i o n  
t o  t h i s  m a t t e r .
S i n c e r e l y ,
S . B. Langham 
A g r i c u l t u r a l  E d u c a t io n
SBL: ad a  
E n c lo s u r e
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T e a c h e r ' s  Name*___________________________________________________
S ch o o l D i s t r i c t * __________________________________________________
*To be d i s c a r d e d  a f t e r  a  number h a s  b e e n  a s s i g n e d .
Do you f e e l  t h e r e  i s  a  n e ed  f o r  m a t e r i a l  d e v e lo p e d  In  t h i s  s t y l e ?
______ Yes
______ No
Your o v e r a l l  r a t i n g  o f  m a t e r i a l .
______ S uper  i o r
Good
______ F a i r
______ Poor
Would you l i k e  to  s e e  more m a t e r i a l  d e v e lo p e d  i n  fa rm  pow er m a c h in e ry  
u s i n g  t h i s  same s t y l e ?
______Yes
______ No
How w ould  you p r e f e r  th e  m a t e r i a l  b o u n d .
 L o o s e - l e a f  n o te b o o k
______ S o f t  c o v e r
Hard b ack  
______ S p i r a l  b i n d i n g
How would  you p r e f e r  th e  m a t e r i a l  p r e s e n t e d .
______ I n d i v i d u a l  u n i t s .  (Each bound s e p a r a t e l y )
 A l l  u n i t s  bound i n  one c o p y .
______S i m i l a r  t o p i c s  bound t o g e t h e r .
How many c o p i e s  o f  t h i s  m a t e r i a l  do you f e e l  w ould  be m ost e f f e c t i v e  i n  
y o u r  p rog ram ?
______One (1 )  copy p e r  s t u d e n t .
______ One (1 )  copy p e r  2 B tu d e n t s .
 One (1) copy p e r  3 to  5 s t u d e n t s .
_L e s s .  How many s t u d e n t s  p e r  copy?____________
How do you f e e l  t h i s  m a t e r i a l  c o u ld  b e s t  b e  u se d ?
______ F o r  c l a s s r o o m  t e a c h i n g  t o  an  e n t i r e  c l a s s
 F o r  c l a s s r o o m  t e a c h i n g  t o  a s m a l l  g ro u p
______ For c l a s s r o o m  t e a c h i n g  to  i n d i v i d u a l s
______ F o r  i n d i v i d u a l  u s e  i n  th e  shop w h i le  p e r f o r m in g  th e  t a s k .
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P l e a s e  r a t e  th e  e x t e n t  you f e e l  t h e s e  I n s t r u c t i o n a l  m a t e r i a l s  w i l l  m ee t  
y o u r  p ro g ra m  n e e d s ,  a>
0)i-i0)
Per<u
XI
V
n)
§•4)XI
■M p d
&u>
p
V
V
4)
XIa u01>< M
1 . C o n te n t  d e v e lo p m e n t  ......................................................................
2 . U n d e r s t a n d in g  s t r e s s e d  i n  m a t e r i a l  ...................................
3 . M a t e r i a l  i n  a p p r o p r i a t e  s i z e d  u n i t s  ...................................
4 . R e a d in g  l e v e l  b a s e d  on s t u d e n t  a b i l i t y  . . . . . .
5 . M a t e r i a l  p r e s e n t e d  on h ig h  s c h o o l  s t u d e n t  l e v e l  . .
6 . M a t e r i a l  p r e s e n t e d  i n  a c h a l l e n g i n g  way .........................
7 . I l l u s t r a t i o n s  s u f f i c i e n t  to  m ee t  y o u r  and
s t u d e n t  n e e d s  .............................................  . ..............................
8 . I l l u s t r a t i o n s  c o m p a t ib l e  and th e y  r e i n f o r c e  
t h e  s c r i p t ..........................................................................
9 . I l l u s t r a t i o n s  c l e a r  and u n d e r s t a n d a b l e  .........................
10. M a t e r i a l  c l e a r l y  i d e n t i f i e s  m a jo r  p o i n t s  ....................
11 . M a t e r i a l  c o n t e n t  u p - t o - d a t e  .......................................................
12. M a t e r i a l  f r e e  o f  c o n f u s i n g  o r  c o n f l i c t i n g
c o n c e p t s  ..............................................................................................
13. M a t e r i a l s  m eet i n s t r u c t i o n a l  n e e d s  ...................................
Of th e  above  w hich  do you f e e l  a r e  th e  m a t e r i a l s  s t r o n g  p o i n t s ?  #_____ #
Of th e  above  w hich  do you f e e l  a r e  th e  m a t e r i a l s  weak p o i n t s ?  #_____ #
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P l e a s e  compare t h e s e  m a t e r i a l s  w i th  I n s t r u c t i o n a l  m a t e r i a l s  you a r e  now 
u s i n g .
R a t in g  s c a l e  f o r    ( )
d e v e lo p e d  m a t e r i a l s :  FS S Same I
F a r  S u p e r io r  S u p e r io r  Same I n f e r i o r
D eveloped  M a t e r i a l s
S t a t e  a d o p t e d  t e x t b o o k  .......................... . . .  ( ) ( ) C ) < )
FS S Same I
X ) ( ) ( )
FS s Same I
S t a t e  d e v e l o p e d  m a t e r i a l  .....................  . . . .  C ) C ) (  ) < )
FS s Same I
Company d e v e l o p e d  m a t e r i a l  ..................... ( ) C )_ ( )
FS s Same I
P e r s o n a l l y  d e v e l o p e d  m a t e r i a l  . . . . . .  ( ) (  ) ( ) ( )
FS s Same I
What changes would you reconsoend in  m a te r ia ls  review ed?
L i s t  a reaB  o f  fa rm  power in  w hich s i m i l a r  i n s t r u c t i o n a l  m a t e r i a l s  sh o u ld  be 
d e v e lo p e d .  ( L i s t  i n  o r d e r  o f  im p o r ta n c e )
P le a s e  l i s t  any t e c h n i c a l  e r r o r s  found: 
D i s t r i b u t o r  s e r v i c e :  ___
S p ark  p lu g  r e p la c e m e n t :
E ng ine  T im ing:
a p p e n d ix  f
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DRAW A CIRCLE AROUND THE 
DISTRIBUTOR ON THIS ENGINE
THIS PART IS THE:
A, COIL 
Br CONDENSER
C . POINTS
D. ROTOR
THIS PART IS THE:
A. COIL
B. CONDENSER
C. POINTS
D. ROTOR
IF A SPARK PLUG HAS A METAL GASKET:
A. PUT IT ON
B. DO NOT PUT IT  ON
C. MEASURE THE GAP
D. ADJUST THE GAP
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WHEN THE POINTS ARE IN THIS 
POSITION THEY ARE:
A. OPEN
B. CLOSED
C. OPENING
D. CLOSING
NUMBER ONE CYLINDER IS :
A,
B.
c -.
D.
THIS TOOL IS A:
A. SMALL TOOL FILE
B. SPARK PLUG SERVICE TOOL
C. POINT SETTER
D. POINT SERVICE TOOL
THE TASK BEING PERFORMED IS :
A. ADJUSTING POINTS
B. ADJUSTING A SPARK PLUG GAP
C. MEASURING THE SPARK PLUG GAP
D. TESTING A SPARK PLUG
159
TOP DEAD CENTER IS  MARKED BY:
A. 0
B. 3
C. 6
D. THE NOTCH IN THE WHEEL POINTING 
TO THE NUMBER ONE CYLINDER
THIS PIECE IS CALLED:
THE DISTRIBUTOR CAP 
THE ADVANCER 
THE ROTOR CAP 
INSIDE WHEEL
THE TASK BEING PERFORMED IS :
A. LOADING A SCREW STARTER
B. MEASURING THE SCREW SIZE
C. CLEANING THE SCREW HEAD
D. NONE OF THE ABOVE
THESE POINTS ARE BURNED YOU 
SHOULD:
A. REPLACE THE CONDENSER
B. NOT REPLACE THE CONDENSER
C. CLEAN THE CONDENSER
D. USE A LARGER CONDENSER
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THE TIMING LIGHT IS  USED TO:
A. TIME THE OPENING AND CLOSING 07  THE POINTS
B. TO GIVE LIGHT IN DARK PLACES
C. ADJUST THE POINTS
D. HEAT THE POINTS
WHEN SHOULD THE CONDENSER BE REPLACED:
A. EVERY TIME THE POINTS ARE REPLACED
B. EVERY SECOND TIME THE POINTS ARE REPLACED
C. ONLY IF  THE POINTS SHOW UNUSUAL WEAR
D. NEVER
DO YOU EVER OIL A DISTRIBUTOR?
A. YES
B. NO
C. ONLY WITH O .S .H .A . OIL
D. ONLY ON LP-GAS TRACTORS
ALLWAYS START A SPARK PLUG IN TO THE HOLE BY USING:
A. A SPARK PLUG WRENCH
B. YOUR HAND
C. OPEN END WRENCH
D. A TORAUE WRENCH
THE BEST WAY TO MEASURE THE GAP IN A SPARK PLUG IS TO USE:
A. A THIN DIME
B. A SPARK PLUG SERVICE TOOL
C. ALL NEW PLUGS ARE PRE-SET AND THERE IS  NO NEED TO MEASURE THEM
D. ALL OF THE ABOVE
WHEN YOU TIGHTEN SPARK PLUGS:
A. DO NOT OVER TIGHTEN
B. PUT AS TIGHT AS YOU CAN
C. PUT THEM HAND TIGHT
C. TIGHTEN THEM TILL THEY MAKE A SQUEEL NOISE
TO SERVICE A ROTOR T IP :
A. FILE THE TIP
B. SCRAPE THE TIP WITH A KNIFE
C. DO NOTHING TO THE TIP
D. BRUSH THE TIP WITH A WIRE BRUSH
THE BEST WAY TO START A SCREW IS  BY USING:
A. YOUR HAND
B. A SCREW STARTER
C. A SCREWDRIVER
D. A MAGNET
TO SET THE TIMING ON AN ENGINE THE FOLLOWING IS ADJUSTED
A. THE POINTS
B. THE CONDENSER
C. THE DISTRIBUTOR
D. THE SPARK PLUGS
A TIMING LIGHT IS USUALLY ATTACHED TO WHICH SPARK PLUG:
A. THE ONE NEAR THE KEY
B. THE NUMBER ONE SPARK PLUG
C. THE LAST SPARK PLUG ON AN ENGINE
D. ANY SPARK PLUG
TIMING MARKS ARE USED TO:
A. SET THE POINTS
B. SET THE ENGINE TIMING
C. ADJUST THE CARBURETOR
D. SET THE TIMING OF THE CRANKSHAFT
ALLMAYS REMOVE THE SPARK PLUG WIRES BY:
A. PULLING ON THE WIRE
B. FULLING ON THE PLUG WIRE BOOT
C. REMOVING THE SPARK PLUG
D. USING A PAIR OF PLIERS
ALLWAYS REPLACE THE ROTOR CAP IF  YOU FIND
A. WORN CONTACT
B. CORRODED TIP
C. CRACKED BODY
D. ALL THE ABOVE
APPENDIX G
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ERIC LITERATURE SEARCH
D e s c r i p t o r s
A g r i c u l t u r a l  M ac h a n lca  ( S u b j e c t )  
A g r i c u l t u r a l  M a c h a n lc a  ( O c c u p a t io n )  
M ac h a n lca
A g r i c u l t u r a l  M a c h in e ry
E q u ip m en t M a in t e n a n c e
Farm  M ac h a n lca
Farm  M e c h a n i s a t i o n
T r a c t o r s
E n g in e s
Farm  Pow er and  M a c h in e ry  
Jo b  A n a l y s i s  
J o b  S k i l l s  
J o b  T r a i n i n g  
E v a l u a t i o n  T e c h n iq u e s  
E v a l u a t i o n  M ethods  
I n s t r u c t i o n a l  M a t e r i a l s  
I n s t r u c t i o n a l  E v a l u a t i o n
APPENDIX H
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L o u i s i a n a  S t a t e  U n i v e r s i t y
A N D  A O H I C U L T U N A L  A N D  M K C H A N I C A L  C O L L I D E
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B A T O N  R O U G E  • L O U I S I A N A  • 7 0 * 0 3  
C o l le g e  o f  A g r ic u l tu r e
S C H O O L  O F  V O C A T IO N A L  I D U C A T IO N  S » p fmnh> r  9 ,  1976
A M I C U L T U I M L  ID U C A T IO N  
H O H I  B C O H O M IC *  I O U C A T IO *
<N O U *T M IA L  A C K JCA TIO N
Task Inventory Exchange
The C e n t e r  f o r  V o c a t i o n a l  E d u c a t io n
The Ohio S t a t e  U n i v e r s i t y
1960 Kenny Road
C olum bus, OH 43210
Gentlemen:
1 am r e s e a r c h i n g  a v a i l a b l e  l i t e r a t u r e  t o  c o n s t r u c t  a l i s t  o f  
s k i l l s  n e c e s s a r y  f o r  t h e  t u n e - u p  o f  g a s o l i n e  pow er u n i t s .  You w ould  
be  o f  c o n s i d e r a b l e  a s s i s t a n c e  t o  me i f  you  c o u ld  p r o v i d e  I n f o r m a t i o n  
a b o u t  m a t e r i a l s  you h a v e  d e v e lo p e d  i n  t h i s  a r e a .  S p e c i f i c a l l y  t h e  
a r e a s  I n  w h ich  I  am I n t e r e s t e d  a r e :
Farm power an d  m a c h in e ry
Tractors
G a s o l in e  e n g in e  tu n e - u p
Gasoline engines
I  w ou ld  a p p r e c i a t e  any h e l p  you c a n  g i v e .
Sincerely,
S. B. Langham
Department of Agricultural Education
APPENDIX I
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INSTRUCTOR SUGGESTIONS FOR THE DEVELOPMENT 
OF NEW INSTRUCTIONAL MATERIALS
The p r im a ry  g o a l  i s  t o  g i v e  t h e o r y  and b a s i c  c o n c e p t s  t o  I n t e r e s t  t h e  
s t u d e n t  i n  f u r t h e r  t r a i n i n g  a n d / o r  p r a c t i c e  t o  s t a r t  i n  t h e  t r a d e .
Keep y o u r  m a t e r i a l  p r a c t i c a l ,  r e a d a b l e ,  and i n t e r e s t i n g  t o  t h e  s t u d e n t s .
A l o t  o f  m a t e r i a l s  h a v e  t o o  much t h e o r y  and go to o  d e e p .  B u i l d  more s k i l l  
t y p e  w ork i n t o  m a t e r i a l s .  H ands-on  t r a i n i n g  k e e p s  s t u d e n t s  I n t e r e s t e d  and 
m e e ts  t h e i r  n e e d s  and dem ands.
Keep t h e  r e a d i n g  l e v e l  a t  a  5 t h  o r  6 th  g r a d e  l e v e l .  B reak  th e  u n i t s  down 
i n t o  s u b - u n i t s  o r  m o d u les  w i t h  a v a r i e t y  o f  a c t i v i t i e s .
Most m a t e r i a l  we g e t  i s  t o o  d e t a i l e d  and t h e  t o t a l  u n i t  c a n n o t  be c o v e re d  
i n  t h e  p r e s c r i b e d  t im e  t o  a l lo w  t im e  f o r  o t h e r  m a t e r i a l  and  sh o p  e x p e r i e n c e .  
T each  b a s i c  p r i n c i p l e s .  D e t a i l s  c an  be fo u n d  i n  t h e  s e r v i c e  m a n u a ls .
I t h i n k  i t  i s  im p o r t a n t  t o  r e i n f o r c e  c l a s s r o o m  t h e o r y  l n m e d i a t e l y  w i th  
h a n d s - o n  t r a i n i n g  o r  by t h e  d e m o n s t r a t i o n  m ethod w i th  c u t - a - w a y s  o r  
a u d l o - v l s u a l s . C la s s ro o m  m a t e r i a l s  s h o u ld  r e l a t e  d i r e c t l y  t o  l a b  a s s ig n m e n t s .
Make them u p - t o - d a t e .  We need  more t h a n  t r a c t o r s ,  f o r  exam ple  p ic k u p s  and 
c o m b in e s .
Our p ro g ram  i s  v e r y  b r o a d  and h a s  b een  d e v e lo p e d  a ro u n d  o u r  o p e r a t i n g  fa rm  o f  
a p p r o x im a te ly  e i g h t y  a c r e s .  T h is  o p e r a t i o n  c o n s i s t s  o f  c r o p l a n d  i n  s u p p o r t  
o f  a  s m a l l  b e e f  h e r d  o f  tw e n ty  b ro o d  cows and f e e d e r  s t e e r s  and a f e e d e r  
p i g  o p e r a t i o n .  I n  a d d i t i o n  we own and m a i n t a i n  a l l  o f  o u r  own fa rm  e q u ip m e n t .  
A lth o u g h  I  h a v e  found  ab u n d en t  m a t e r i a l  a v a i l a b l e  f o r  t h e  pow er e q u ip m en t 
p ro g ram , i t  t a k e s  more t im e  th a n  i s  a v a i l a b l e  u n d e r  o u r  c u r r e n t  c u r r i c u l u m  
s e t - u p .  I  f e e l  t h e  m a j o r i t y  o f  m a t e r i a l s  a r e  a im ed a t  s p e c i f i c  t r a d e s ,  such  
a s  a u to  m e c h a n ic s ,  d i e s e l  m e c h a n ic s ,  e t c .  a s  u t i l i z e d  i n  a  Vo. T ech . h ig h  
s c h o o l ,  I  am i n t e r e s t e d  i n  m a t e r i a l  a r r a n g e d  i n  s h o r t  u n i t s  o r  p a c k a g e s ,  
w h ich  a r e  u s e f u l  and m e a n in g fu l  t o  t h e  h ig h  s c h o o l  Vo. Ag. s t u d e n t ,  w i th  
s p e c i f i c  e m p h a s is  on t h e  9 th  and 1 0 th  g r a d e  l e v e l s  w here  t im e  i s  m ost l i m i t e d  
and f o u n d a t i o n  m a t e r i a l s  a r e  m ost e s s e n t i a l .
S i n g l e  c o n c e p t  f i l m s  seem t o  do a  good jo b  f o r  s t u d e n t s  and a d u l t s .  The 
r e a d i n g  c o m p re h e n s io n  o f  o u r  s t u d e n t s  h a s  d e c l i n e d  c o n s i d e r a b l y !
M a t e r i a l s  c l e a r l y  I l l u s t r a t e d  and e a s i l y  u n d e r s to o d  by s t u d e n t s  w ould be o f  
v a l u e .
I n  Vo. Ag. we n e ed  more m a t e r i a l s  on fa rm  t r a c t o r s  and m a c h in e ry  r a t h e r  t h a n  
so  much d e v o te d  t o  s m a l l  g a s  e n g i n e s .  T h i s  would  be more i n  l i n e  w i th  t h e  
i n t e r e s t s  o f  h ig h  s c h o o l  s e n i o r s .
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Some c o m p le te  u n i t s  on m a c h in e ry  m a in te n a n c e  and  b a s i c  m ach ln a  c a r *  w ould  
ba  h a l p f u l .
I  f a a l  t h a t  t h a  d e v e lo p m en t  o f  m a t a r i a l s  f o r  s t u d a n t s  w i t h  low l a v a l  r e a d i n g  
a b i l i t y  w ould  b a  o f  g r e a t  u s e .  A s e p a r a t a  s a t  o f  s p e c i a l  s t u d y  g u i d e s  w h ich  
c o u ld  ba  u s e d  a s  a  s u p p le m e n t  t o  a  t e x t  w ou ld  b a  h e l p f u l .  I t  s h o u ld  i n c l u d e  
e lm p lo  d e f i n i t i o n s  and  m ore e x a c t  e x p l a n a t i o n s  w h ich  c o u ld  be  u s e d  by 
r a a e d l e l  r e a d i n g  i n s t r u c t o r s  t o  h e l p  s t u d e n t s .
Need e l e c t r i c a l  and h y d r a u l i c  m a t e r i a l s .
Need good t e x t  on  c u r r e n t  jo b  m a rk e ts  i n  Ag. Mec. s e r v i c e .  S tu d e n t  n e e d s  t o  
know m ore e b o u t  t y p e s  o f  Jo b s  a v a i l a b l e  and w h a t e n t r y - l e v e l  s k i l l s  and 
know ledge  e r e  n e e d e d  t o  o b t a i n  t h o s e  j o b s .
Hake a  t e a c h e r s  copy w i t h  t h e o r y  and b a c k g ro u n d ;  u p - t o - d a t e  c o m p a r iso n s  o f  
d i f f e r e n t  t y p e s  o f  a  co m ponen t;  t h e  d a t e  ( y e a r ) ,  name b r a n d ,  and  m odel t h a t  
t h e  com ponent w i l l  b e  u se d  o n .  A ls o ,  a  l i s t  o f  r e f e r e n c e s  and  t e c h n i c a l  
m an u a ls  a v a i l a b l e  f o r  f u r t h e r  s t u d y  and I n f o r m a t i o n .
S p e c i f i c  t o l e r a n c e s  o f  w ear  t o  d e t e r m in e  when t o  r e p l a c e  p a r t s .  (Exam ple: 
v a l v e  s tem  t o  g u i d e ,  w r i s t  p i n  b u s h i n g . )  T h e se  a r e  n o t  a lw ay s  I n  t h e  I  & T 
m a n u a l s .
G iv e  u s  b a s i c  p i c t u r e s  and d e s c r i p t i o n s  and  p e r h a p s  m i n i a t u r e  m ode ls  t o  u s e  
and d i s p l a y .
T r a n s p a r e n c i e s  a r e  e x c e l l e n t .  I  b r e a k  ray i n s t r u c t i o n  down i n t o  u n i t s  su ch  
a s  " s p a r k  p l u g s "  o r  " b a t t e r i e s " .  T h i s  way m a t e r i a l s  b ro k e n  down I n t o  u n i t s  
w i l l  I l l u s t r a t i v e  d ia g r a m s ,  p i c t u r e s ,  e t c ,  a r e  h e l p f u l .
He n e ed  r e f e r e n c e s  and t e a c h i n g  m a t e r i a l s  on fa rm  m a c h in e ry  and e q u ip m e n t .
My s u p p ly  I s  l i m i t e d  and t h e  c o o m e r c la l  m a t e r i a l  on e q u ip m e n t  i s  t o o  e x p e n s i v e .
We s h o u ld  h o v e  o p p o r t u n i t e a  t o  go t o  im plem ent m a n u f a c t u r e r s  p l a n t s  f o r  i n -  
s e r v i c e  s c h o o l s  a s  do s p e c i a l  m e c h a n ic s  f o r  t h e  a u to  i n d u s t r y .  Maybe o n - t h e -  
j o b  o p p o r t u n i t i e s  f o r  c o l l e g e  c r e d i t s .  E d u c a t i o n a l  t o u r s  o f  t h o s e  p l a n t s  t o o .  
C o s t  c o u ld  be  p a i d  o r  s h a r e d  by m a n u f a c t u r e r s  and s c h o o l  d i s t r i c t s .
I n d i v i d u a l  s t u d e n t  p a c k e t s  f o r  e a c h  o f  t h e  m a jo r  d i v i s i o n s  o f  fa rm  po w er,  
h y d r a u l i c s ,  pow er t r a i n ,  e t c .  ( C o l o r f u l  i l l u s t r a t i o n s )
Y e a r l y  i n - s e r v i c e  t r a i n i n g  s e s s i o n s  p r e s e n t e d  by  I n d u s t r y  on t h e  l e v e l  o f  
t h e  s t u d e n t .  S e r v i c e  m an u a ls  by I  a T p u b l i c a t i o n s  a r e  n o t  a lw ay s  c l e a r  f o r  
s t u d e n t s .  Need s e r v i c e  m anual from  m a n u f a c t u r e r  i n c l u d i n g  p a r t s  m a n u a l .
C l a s s  room t e a c h i n g  books  su c h  a s  o u r  s t a t e  a g r i c u l t u r a l  m a c h in e ry  book i s  
g o o d .  Need more shop  r e p a i r  m a n u a ls .
D e t a i l s  make t h e  d i f f e r e n c e .
Need f o r  s k i l l  t r a i n i n g .  S t e p - b y - s t e p  p r o c e d u r e .  Programmed l e a r n i n g .  
I n c o r p o r a t e  a u d l o - v l s u a l  m a t e r i a l s ;  o v e r  h e a d  t r a n s p a r e n c i e s .
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T e a c h e r s .  t h e m s e l v e s ,  n e ed  n o r *  h a n d s - o n  e x p e r i e n c e .  I  e x p e c t  t o  a t t e n d  
d l a s a l  pump o r  s i m i l a r  s c h o o l  t h i s  su n m ar .  Our s c h o o l ' s  i n - s e r v i c e  c o u r s e s  
a r e  g e n e r a l l y  t o o  g e n e r a l  and  n o t  s p e c i f i c  e n o u g h .
1 l i k e  t o  w ork  on a c t u a l  u n i t s  w i th  my s t u d e n t s .  More r e f e r e n c e  m a t e r i a l s  
t o  t h e  u n i t s  we a r e  u s i n g  w ould  be  h e l p f u l  f o r  t h e  s t u d e n t s .
T h in g s  t h a t  a r e  h e l p f u l  t o  me In  p r e p a r e d  u n i t s  a r e :  m a s t e r s  f o r  t h e
o v e rh e a d  p r o j e c t o r ,  a  s im p le  fo rm a t  o f  a  t e a c h i n g  u n i t ,  e t c .  Too many l e s s o n s  
g e t  l o s t  i n  o b j e c t i v e s ,  m e th o d s ,  e v a l u a t i o n  and f o r g e t  t o  p u t  down t h e  
n e c e s s a r y  I n f o r m a t i o n  t o  g i v e  t h e  s t u d e n t s .  Use c u r r e n t  r e f e r e n c e s  t h a t  a r e  
up  t o  d a t e  and  a v a i l a b l e  a t  a s m a l l  c o s t  t o  t h e  d e p a r t m e n t s .  I n d u s t r y  h a s  
some e x c e l l e n t  s o u r c e s  i f  you can  f i n d  o u t  how t o  g e t  them .
A g r i c u l t u r a l  m e c h a n i s a t i o n  t e a c h e r s  n e ed  more t r a i n i n g  i n  g e n e r a l  m ach in e  
m a in te n a n c e .  Xt m ust be  a h a n d s - o n  b a s i c  t a u g h t  by an e x p e r i e n c e d  m e c h a n ic ,  
a c t i v e l y  i n v o lv e d  I n  t h e  f i e l d  o f  a g r i c u l t u r a l  m e c h a n i s a t i o n .
My t e a c h i n g  I s  " c o n p e te n c y  b a s e d "  w i t h  l i t t l e  l e c t u r e  I n v o lv e d .  I  u s e  
p e r s o n a l l y  d e v e lo p e d  p a c k e t s  o f  I n d i v i d u a l  l e a r n i n g  m a t e r i a l s  c a l l e d  
" m o d u le s " .  1 u s e  t e x t b o o k s ,  s t a t e  g u i d e l i n e s ,  and  I n d u s t r y  m a t e r i a l s  f o r  
r e f e r e n c e s  i n  my m o d u les  w h ich  a r e  d e s ig n e d  t o  a s s i s t  s t u d e n t s  i n  g a i n i n g  
" J o b  e n t r y  l e v e l "  s k i l l s ,  p r i m a r i l y  I n  t h e  s t u d e n t s  l o c a l  g e o g r a p h ic  a r e a .
Make t h e  m a t e r i a l s  s p e c i f i c  r a t h e r  t h a n  g e n e r a l .
I n  t h e  p r o d u c t i o n  o f  v i s u a l  a i d s  I  f i n d  s l i d e s  & t r a n s p a r e n c i e s  much more 
u s e f u l  t h a n  f i l m  o r  f i l m e t r l p s .  S u g g e s t i o n  o f  h a n d s - o n  e x e r c i s e s  f o r  t e a c h i n g  
u n i t s  m ig h t  b e  m o s t h e l p f u l  t o  t h o s e  s t a r t i n g  o u t  i n  t h i s  a r e a .  A p p r o p r i a t e l y  
s i s e d  u n i t s  i s  a v e r y  im p o r t a n t  a s p e c t .
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